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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a modified cyanate ester group curable resin composition, and varnish, pre- 
preg, metal clad laminated board, film, printed circuit board, and multifayered circuit board using the same. 
[0002] A large volume of data are required to be processed with a high speed in a highly information-oriented society, 
and consequently, frequency of signals used in computers and information equipment terminals becomes higher and 
higher. However, since an electric signal has a property that its transmission loss becomes larger as the frequency 
becomes higher, developing a low-loss printed circuit board capable of coping with the high frequency is strongly 
required. 

[0003] The transmission loss of the printed circuit board comprises a conductor loss depending on the shape of 
circuit (conductor), skin-effect resistance, characteristic impedance, and the like, and a dielectric loss depending on 
dielectric properties of the insulating layer (dielectric) around the circuit. The dielectric loss is dominant in an-electric 
loss in a high frequency circuit. Therefore, in order to reduce the transmission loss of the high frequency circuit, it is 
thought that reducing the dielectric constant and the dissipation factor (tan 5) of the printed circuit board (particularly, 
the insulating resin) is necessary. For example, in the field of the mobile communication equipment dealing with high 
frequency signals, printed boards having a low dissapation factor are strongly required in order to reduce the trans- 
mission loss in a quasi -microwave band (1 to 3 GHz) as the frequency of signals is increased. 
[0004] On the other hand, in the field of the electronic information equipment such as computers, development of 
high speed microprocessors having an operating frequency exceeding 200 MHz and increase of signal frequency have 
been advancing in order to handle a large volume of information in a short time. In the equipment using such high 
speed pulse signals, signal delay time on the printed circuit board becomes a problem. Since the signal delay time on 
the printed circuit board becomes longer in proportion to square root of a specific dielectric constant z r of the insulator 
around the circuit, resins having a low dielectric constant are required for circuit boards used in a computer and the like. 
[0005] Regarding resin compositions improving the high frequency property of the printed circuit board capable of 
coping with the trend moving toward increasingly higher frequency signals as described above, a method using a 
Cyanate ester/epoxy resin composition disclosed in JP-B-46-41112 (1971), and a method using a bismaleimide/Cy- 
anate ester/epoxy resin composition disclosed in JP B-52-31279 (1977) as a composition using Cyanate ester resin 
30 having the lowest dielectric constant among thermosetting resins have been disclosed. 

[0006] As a method of improving the high frequency property using a thermoplastic resin, methods of using polyphe- 
nylene ether group resin compositions having a desirable dielectric property among heat-resistant thermoplastic resins 
such as a resin composition composed of polyphenylene ether resin (PPO or PPE) and a cross linking polymer/mon- 
omer disclosed in JP-B-5-77705 (1 993), and a resin composition composed of a polyphenylene ether having a specific 
35 curable functional group and a cross linking monomer disclosed in JP-B-6-92533 (1994) have been disclosed. 

[0007] Further, as a method of improving the high frequency property using a resin composition composed of cyanate 
ester resin having a low dielectric constant and polyphenylene ether resin having a desirable diefectric property, a 
method of using a resin composition composed of cyanate ester/bismaleimide and a polyphenylene ether resin dis- 
closed in JP-B-63-33506 (1988), and a method of using a resin composition composed of a phenol modified resin/ 
40 cyanate ester reactant and polyphenylene ether resin disclosed in JP-A-5-311071 (1993) have been disclosed. Fur- 
thermore, a resin composition prepared by kneading polyphenylene ether resin and cyanate ester resin has been 
disclosed in JP-B-61 -1 8937 (1 986) as a heat resistant molding material having a desirable frequency characteristics. 
[0008] The methods disclosed in JP-B-46-41 1 12 (1 971 ) and JP-B-52-31279 (1 977), respectively, had such a problem 
that the high frequency property was insufficient though their dielectric constants were slightly lowered, because the 
resin compositions contained the thermosetting resins other than the cyanate ester resin. 

[0009] The methods disclosed in JP-B-5-77705 (1 993) and JP-B-6-92533 (1 994) had such a problem that the resin 
compositions were high in molten viscosity and lacked in resin flow though their dielectric constants were somewhat 
improved, because the main component of the resin compositions was polyphenylene ether resin which was essentially 
the thermoplastic resin. Therefore, the resin compositions required a high temperature and a high pressure at pressu- 
rized molding of the laminated board, and were unsuitable for forming a multilayer printed circuit board, which required 
to fill a very small space in a circuit pattern, because of insufficient moldability. 

[001 0] The methods disclosed in JP-B-63-33506 (1 988)and JP-A-5-31 1 071 (1 993) had such a problem that the h igh 
frequency property was still insufficient though their dielectric constants were somewhat improved, because the ther- 
mosetting resin used together with polyphenylene ether resin was the bismaleimide/ cyanate ester resin or the phenol 
modified resin/cyanate ester reactant. When the quantity of adding polyphenylene ether resin was increased, the resin 
composition became high in molten viscosity and lacked in fluidity to decrease moldability, as similar with the case of 
the polyphenylene group resin composition described above. 

[0011] The resin composition prepared by kneading polyphenylene ether resin and cyanate ester resin disclosed in 
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JP-B-61 -18937 (1986) had a desirable dielectric property and a relatively preferable moldability, because the molten 
viscosity was lowered by being modified by cyanate ester resin. However, a problem that, when cyan ate ester was 
singly used as a curing composition, the dielectric property of the cured resin had a high dissapation factor while the 
dielectric constant was relatively low, was still remained. Further, when an adding quantity of cyanate ester was de- 
5 creased (an adding quantity of polyphenylene ether resin was increased) in order to lower the dissapation factor, such 
a problem was still remained that the molten viscosity of the resin composition was increased to make the fluidity 
insufficient, and the moldability was decreased, as similar to the case of the polyphenylene group resin composition 
described above. 

10 SUMMARY OF THE INVENTION 

[001 2] A first object of the present invention is to provide a modified cyanate ester group curable resin composition 
having a desirable heat resistance, similar moldability and workability as conventional thermosetting resin such as 
epoxy resin, a low dielectric property, and a low dissapation factor and a low loss property in the high frequency band. 
15 [0013] A second object of the present invention is to provide a flame retardant resin film using the modified cyanate 
ester group curable resin composition, and a method for manufacturing same. 

[0014] An object of the present invention is to provide a resin film using the modified cyanate ester group curable 
resin composition, and a method for manufacturing same. 

[0015] A third object of the present invention is to provide a modified cyanate ester group curable resin varnish for 
20 printed circuit board using the modified cyanate ester group curable resin composition, and a method for manufacturing 
same. 

[0016] A fourth object of the present invention is to provide methods of manufacturing prepreg for laminated board 
and metal clad laminated board, using the modified cyanate ester group curable resin varnish. 
[0017] A fifth object of the present invention is to provide a multilayered circuit board manufactured by laminating a 
25 printed circuit board and/or an inner layer circuit board, which are manufactured by patterning the circuit on the lami- 
nated board manufactured by the above method of manufacturing prepreg for laminated board and metal clad laminated 
board, and a prepreg, film, and/or a film adhered with metal foil, which are manufactured the above method, and forming 
circuits for making connections between the inner circuits each other and the metal foil. 

[0018] The present invention provides a modified cyanate ester group curable resin composition comprising essen- 
ce tially (A) a cyanate ester group compound expressed by the chemical formula (1), (B) a monovalent phenolic group 
compound expressed by any one of the chemical formula (2) and (3), (C) a polyphenylene ether resin, (D) a flame 
retardant not reactive with the cyanate ester group compound and (E) a metal group reaction catalyst. 
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and respective of R 2 and R 3 is hydrogen or methyl group, and the both can be the same or different from each other) 
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. . . Formula (2) 



n 



30 



(where, respective of R 4 and R 5 is any one of hydrogen atom and low aikyl group having carbon number of 1 to 4, and 
the both can be the same or different from each other, n is a positive integer of 1 or 2.) 
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[0019] it is preferable to use a modified cyanate ester group curable resin composition, which is prepared by mixing 
(B) the monovalent phenolic group compound expressed by the chemical formula (2) or (3) of 4 to 30 parts by weight 
with 100 parts by weight of (A) the cyanate ester group compound expressed by the chemical formula (1). 
[0020] The present invention also provides the flame-retardant resin film manufactured by semi-curing or curing the 
modified cyanate ester group curable resin composition including the flame-retardant not reactive with the cyanate 
ester group compound. The method of manufacturing the flame-retardant resin film can be achieved by a method 
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comprising the steps of applying the varnish comprising the modified cyanate ester group curable resin composition 
including the flame retardant and a solvent onto one side plane of a carrier by a flowing method, and removing the 
solvent by heating and drying to form the film. 

[0021] The present invention can also provide by the modified cyanate ester group curable resin film manufactured 
5 by semi-curing or curing the modified cyanate ester group curable resin composition, which does not include any flame- 
retardant not reactive with the cyanate ester group compound. The method of manufacturing the resin film can be 
achieved by a method comprising the steps of applying the varnish comprising the modified cyanate ester group curable 
resin composition, which does not include the flame retardant not reactive with the cyanate ester group compound, 
and a solvent onto one side plane of a carrier by a flowing method, and removing the solvent by heating and drying to 
10 form the film. 

[0022] The present invention further provides the modified cyanate ester group curable resin varnish comprising 
essentially (F) an aromatic hydrocarbon group solvent, and (G) a ketone group solvent, in addition to the modified 
cyanate ester group curable resin composition. The method of manufacturing the varnish with the modified cyanate 
ester group curable resin composition for the printed circuit board can be achieved by comprising the method with the 

15 steps of dissolving (C) polyphenylene ether resin into (F) the aromatic hydrocarbon group solvent by heating, reacting 
subsequently (A) the cyanate ester group compound with (B) the monovalent phenolic group compound in the presence 
of (E) the metal group reaction catalyst in the above solution to produce a mutually dissolving solution of the modified 
cyanate ester resin and the polyphenylene ether resin, and suspending the mutually dissolving resins by adding and 
agitating (G) the ketone group solvent. 

20 [0023] The present invention also provides the method for manufacturing prepreg for laminated board, which com- 
prises impregnating the modified cyanate ester group resin varnish for printed circuit board into a substrate, and sub- 
sequently drying the impregnated substrate at a temperature in the range of 80 - 200 °C, and the method for manu- 
facturing metal clad laminated board, which comprises piling up one or plural prepregs for the laminated board, piling 
up one or plural metal foils at the upper and lower end planes of the pile, or either one plane, and heating and pres- 

25 surizing the pile to form the metal clad laminated board. 

[0024] The present invention also provides a method of manufacturing multiiayered circuit board comprising the 
steps of; manufacturing a printed circuit board by patterning circuits onto the metal clad laminated board manufactured 
by the above method for obtaining metal clad laminated board, wherein the metal is plated onto both side planes and/ 
or one side plane, with conventional process such as forming through-holes, metal plating, etching, and the others; 

30 laminating the prepreg, the film, or a combination of the prepreg and the film, onto the surface of the printed circuit 
board as an inner layer board, and a metal foil is further laminated thereon, by heating and pressurizing a pile of those 
materials; forming a window at a place on the metal foil, where a via-hole for connecting the inner layer circuit and the 
outer layer circuit must be formed, using a photosensitive resin or screen printing so that the metal foil at the place 
where the via-hole must be formed is exposed; forming via-holes through to the inner layer circuit by a laser beam 

35 drilling process using the metal foil as a mask after removing the metal foil exposed in the window by etching; connecting 
the inner layer circuit and the outer layer circuit by metal plating including the inner wall of the via-holes; and manu- 
facturing circuits onto outer surface of the metal foil to obtain the multiiayered circuit board. 

[0025] By repeating the above steps of the method of manufacturing multiiayered circuit board using the multiiayered 
circuit board manufactured by the once-through operation of the above steps as the inner layer board, the multiiayered 

40 circuit board having a large number of layers can be manufactured. 

[0026] Another multiiayered circuit board can be manufactured by using a film adhered with a metal foil instead of 
the prepreg and the film in the above steps, piling up the film adhered with the metal foil onto the inner layer board so 
that the film plane is contacted with the inner layer board, and heating and pressurizing to laminate them. 
[0027] The dielectric property of a polymer material is strongly affected by the polarization alignment of dipoles. 

45 Therefore, the dielectric constant can be decreased by decreasing the number of polar groups in the molecule, and 
the dissapation factor can be lowered by suppressing the mobility of the polar groups. Since cyanate ester resin pro- 
duces a symmetric and rigid triazine structure when being cured though it has a strong polar cyanate group, cyanate 
ester resin can provide a cured material having the lowest dielectric constant and dissapation factor among the ther- 
mosetting resins. 

50 [0028] However, in the actual curing reaction, the cyanate groups in the cyanate ester resin cannot all react to produce 
the triazine structure. The reaction system gradually loses the fluidity as the curing reaction is progressed, and some 
cyanate groups are remained in the system as the non-reacted cyanate groups. As a result, only a cured resin having 
a dielectric constant and a dissapation factor values higher than what the cured resin should essentially have was 
manufactured. 

55 [0029] On the other hand, the resin composition in accordance with the present invention is aimed at decreasing the 
dielectric constant and the dissapation factor of the cured resin by adding an appropriate quantity of (B) monovalent 
phenolic group compound in order to convert the remaining non-reacted cyanate groups into imidocarbonate for de- 
creasing the polarity of the cured resin. A suitable material used for this purpose is a chemical composition which is 
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highly reactive with cyanate group, single functional, relatively low in molecular weight, and mutually soluble with cy- 
anate ester resin (similar in molecular structure). The monovalent phenolic group compounds used in the resin com- 
position of the present invention are specified by the above reason. 

[0030] Conventionally, a phenolic compound such as nonylphenol and the like was used as an auxiliary catalyst for 

5 trimerizing reaction of cyanate ester (forming triazine rings) by adding approximately 1 to 2 parts by weight to 1 00 parts 
by weight of cyanate ester. However, since the adding amount was actually a catalyst quantity, the effect of the phenolic 
compound to decrease the polarization by reacting with cyanate group as above was not observed. According to the 
inventors' study on the adding quantity of the phenolic compounds, it was found that the dielectric constant and the 
dissapation factor of the cured material could be decreased by adding the phenolic compound more than the conven- 

10 tional quantity, and decrease in heat resistance due to increase in the adding quantity of the phenolic compound could 
be suppressed by using a specific monovalent phenolic group compound. Therefore, according to the method of the 
present invention, it became possible to obtain the cured material having a dielectric constant and a dissapation factor 
lower than those of the conventional cured materials of single cyanate ester resin, and the conventional cured material 
of resin composed of epoxy resin, multivalent phenol group (hydroxyl in one side was apt to be remained as a non- 

15 reacted group, which deteriorated the dielectric property), btsmaleimide, and the like. 

[0031] Therefore, preferably in the modified cyanate ester group curable resin composition of the present invention, 
the adding quantity of the monovalent phenolic group compound is selected. That is, the monovalent phenolic group 
compound cannot react with all the non-reacted remaining cyanate group to decrease the polarization when the adding 
quantity is small, and the monovalent phenolic group compound itself remains as non-reactants to deteriorate the 

20 dielectric property of the cured material by the polarity of the hydroxyl of the monovalent phenolic group compound 
itself when the adding quantity is more than necessary. 

[0032] Further, in accordance with the modified cyanate ester group curable resin composition of the present inven- 
tion, improving the dielectric property is intended by adding (C) the polyphenylene ether resin, which is a thermoplastic 
resin having a desirable dielectric property, to the modified cyanate ester resin. The cyanate ester resin and the polypne- 
as nylene ether resin are essentially not soluble with each other, and it is difficult to obtain a uniform resin. However, 
according to a technique found by the inventors, it was found that when (A) the cyanate ester group compound and 
(B) the monovalent phenolic group compound were reacted in a solvent solution of polyphenylene ether resin, a uniform 
resin solution could be manufactured by forming the so-called "semi-IPN (interpenetrating polymer network) resin". 
[0033] The flame retardant used in the resin composition of the present invention must be not reactive with the 
30 cyanate ester group compound so as not to interfere with the reaction between (A) the cyanate ester group compound 
and (B) the monovalent phenolic group compound. Such a flame retardant is an alicyclic flame retardant (aliphatic ring 
type flame retardant) which is a hydrocarbon group low polar composition and accordingly hardly deteriorates the 
dielectric property of the cured material. Further, another kind of specified flame retardant is easily miscible with cyanate 
ester resin cured material because the specified flame retardant has a triazine structure similar to the cyanate ester 
35 cured material, and the specified ffame retardant can give a flame retardant effect to the cyanate ester cured material 
without deteriorating the heat resistance and the dielectric property. 

[0034] (A) A modified cyanate ester group curable resin composition in accordance with the present invention com- 
prises (A) a cyanate ester group compound expressed by the chemical formula (1 ), (B) a monovalent phenolic group 
compound expressed by the chemical formula (2) or an alky! substituted phenolic compound expressed by thechemical 
40 formula (3), (C) a polyphenylene ether resin, (D) a flame retardant not reactive with the cyanate ester group compound 
and (E) a metal group reaction catalyst, as essential components. 

[0035] In accordance with the present invention, (A) the cyanate ester group compound is a cyanate ester group 
compound having two cyanate groups in one molecule as expressed by the chemical formula (1 ). The chemical com- 
pounds expressed by the chemical formula (1) are, for example, bis(4-cyanato-phenyl) ethane; 2, 2-bis(4-cyanato- 

45 phenyl) propane; bis(3, 5-dimethyl-4-cyanato-phenyl) methane; 2, 2-bis(4-cyanato~phenyl)-t , 1, 1, 3, 3, 3-hexafluoro- 
propane; oc, a'- bis(4-cyanato-phenyl)-m-diisopropylbenzen; a cyanate ester compound of phenol added dicyclopen- 
tadiene polymer; and the like. Among them, any one or a mixture of 2, 2-bis(4-cyanato-phenyl) propane and bis(3, 
5-dimethyl-4-cyanato-phenyl) methane is preferable, because a balance between the dielectric property and the mold- 
ability of their cured material is particularly desirable. The (A) the cyanate ester group compounds can be used by a 

50 single kind or a mixture of two or more kinds. 

[0036] in accordance with the present invention, (B) the monovalent phenolic group compound is a monovalent 
phenolic group compound expressed by the chemical formula (2) or an alkyl substituted phenolic compound expressed 
by the chemical formula (3), and a compound having desirable heat resistance is preferable. The chemical compound 
expressed by the chemical formula (2) Is, for example, p-(a-cumyl) phenol, and the chemical compounds expressed 

55 by the chemical formula (3) are, for instance, p-tert-butylphenol, p-tert-amylphenol, and p-tert-octyiphenol. (B) the 
monovalent phenolic group compounds can be used by a single kind or a mixture of two or more kinds. 
[0037] The adding quantity of (B) the monovalent phenolic group compound in the present invention is desirably 4 
to 30 parts by weight to 100 parts by weight of (A) the cyanate ester group compound, preferably 5 to 30 parts by 
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weight, and more preferably 4 to 25 parts by weight. When the adding quantity of (B) the monovalent phenolic group 
compound Is not more than 4 parts by weight, the sufficient dielectric property cannot be manufactured, and the diss- 
apation factor particularly in a high frequency band is generally not decreased sufficiently. On the other hand, when 
the adding quantity of (B) the monovalent phenolic group compound exceeds 30 parts by weight, the dissapation factor 

5 becomes rather high. This is not preferable. Therefore, in order to obtain a cyanate ester group resin cured material 
having a low dissapation factor in a high frequency band provided by the present invention, an appropriate quantity of 
(B) the monovalent phenolic group compound must be added to (A) the cyanate ester group compound. 
[0038] In accordance with the present invention, (A) the cyanate ester group compound and (B) the monovalent 
phenolic group compound are used as the modified cyanate ester resin which is manufactured by reacting them. That 

10 is, they are used as a pre-polymer of (A) the cyanate ester group compound and imide-carbonated modified resin 
formed by adding (B) the monovalent phenolic group compound to (A) the cyanate ester group compound. 
[0039] When (A) the cyanate ester group compound is reacted with (B) the monovalent phenolic group compound, 
the modified cyanate ester resin can be manufactured by adding al! the appropriate quantity of (B) the monovalent 
phenolic group compound to be reacted from the beginning of the reaction, or the modified cyanate ester resin can be 

15 manufactured by adding a part of the appropriate quantity of (B) the monovalent phenolic group compound at the initial 
stage of the reaction, and after cooling, adding the remaining amount of (B) the monovalent phenolic group compound 
at B-stage reacting time or curing time. 

[0040] In accordance with the present invention, (C) the poiyphenylene ether resins are, for example, an alloyed 
polymer of poly(2, 6-dimethyl-1 , 4-phenylene) ether, or poly(2, 6-dimethyi-1 , 4-phenylene) ether, with polystyrene, an 

20 alloyed polymer of poly(2, 6-dimethyl-1 , 4-phenylene) ether with styrene-butadiene copolymer., and the like. Particu- 
larly, the alloyed polymer of poly(2, 6-dimethyl-1 , 4-phenylene) ether with polystyrene or styrene-butadiene copolymer 
and the alloyed polymer of poly(2, 6-dimethy!-1 , 4-phenylene) ether with styrene-butadiene copolymer are desirable. 
A polymer containing the alloyed polymer of poly(2, 6-dimethyl-1 , 4-phenylene) ether of more than 50 % by weight is 
desirable, because the dielectric property of the cured material is desirable, and more than 65 % by weight is particularly 

25 preferable. 

[0041] The adding quantity of (C) the poiyphenylene ether resin in the present invention is desirably 5 to 300 parts 
by weight to 1 00 parts by weight of (A) the cyanate ester group compound, preferably 1 0 to 200 parts by weight, and 
more preferably 1 5 to 1 00 parts by weight. When the adding quantity of (C) the poiyphenylene ether resin is not more 
than 5 parts by weight, the sufficient dielectric property cannot manufactured. On the other hand, when the adding 
30 quantity of (C) the poiyphenylene ether resin exceeds 300 parts by weight, the moldability is deteriorated, because the 
molten viscosity becomes high and the fluidity becomes low, and the reactivity with (A) the cyanate ester group com- 
pound is also deteriorated. 

[0042] In accordance with the present invention, (D) the flame retardant not reactive with the cyanate ester group 
compounds are, for example, 1, 2-dibromo-4-(1 , 2-dibromoethyl) cyclohexane, tetrabromocyclohexane, hexabromo- 
35 cyclododecane, polybromodiphenylether, polystyrene bromide, polycarbonate bromide, and triphenyicyanate bromide 
group flame retardants expressed by the chemical formula (4), and the like. Particularly, 1, 2-dibromo-4-(1 , 2-dibro- 
moethyl) cyclohexane; tetrabromocyclooctane; hexabromocyclododecane; 2, 4, 6-tris (tribromophenoxy)-l, 3, 5-tri- 
azine are desirable, because the manufactured cured materials have preferable dielectric properties. 
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(where, respective of I, m, and n is an integer of 1 to 5, and the integers can be the same or different from each other.) 
[0043] The adding quantity of (D) the flame retardant not reactive with the cyanate ester group compounds of the 
present invention is desirably 5 to 30 parts by weight to 1 00 parts by weight of the total of (A) the cyanate ester group 
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compound, (B) the monovalent phenolic group compound and (C) the polyphenylene ether resin, and preferably 5 to 
20 weight part, and further preferably 10 to 20 parts by weight. When the adding quantity of (D) the flame retardant 
not reactive with the cyanate ester group compound is not more than 5 parts by weight, the flame retardant effect is 
insufficient. When the adding quantity of (D) the flame retardant exceeds 30 parts by weight, the heat resistance of 
5 the resin is decreased. 

[0044] In accordance with the present invention, (E) the metal group reaction catalyst accelerates the reaction be- 
tween (A) the cyanate ester group compound and (B) the monovalent phenolic group compound, and used as the 
reaction catalyst in manufacturing the modified cyanate ester group curable resin composition and as the curing ac- 
celerator in manufacturing the laminated board. The metal group reaction catalysts used are metallic catalysts such 

10 as manganese, iron, cobalt, nickel, copper, and zinc. Practically, the catalysts are used as an organic acid metal salt 
compound such as 2-ethylhexanoic salts, naphthenic salts, and as an organic metal complex such as acetyiacetone 
complex. The same kind of the metal group reaction catalyst can be solely used or two or more kinds of the metal 
group reaction catalysts can be respectively used as the reaction catalyst in manufacturing the modified cyanate ester 
group curable resin composition and as the curing accelerator in manufacturing the laminated board. 

15 [0045] The adding quantity of (E) the metal group reaction catalyst of the present invention is desirably 1 to 300 ppm 
to 1 (g) of (A) the cyanate ester group compound, preferably 1 to 200 ppm, and more preferably 2 to 150 ppm. When 
the adding quantity of (E) the metal group reaction catalyst is not more than 1 ppm, the reactivity and the curability 
become insufficient. On the other hand, when the adding quantity exceeds 300 ppm, the reaction becomes difficult to 
be controlled and the moldability is deteriorated, because the curing speed becomes too fast to be controlled. Adding 

20 timing of (E) the metal group reaction catalyst of the present invention can be at the time of manufacturing the modified 
cyanate ester group curable resin composition when the necessary quantity of the metal group reaction catalyst as 
the reaction accelerator and the curing accelerator is added together at a time, or at the time of manufacturing the 
modified cyanate ester group curable resin composition when the quantity of the metal group reaction catalyst neces- 
sary for accelerating the denaturalizing reaction is added and then at the time after completion of the reaction when 

25 the remaining catalyst or the other metallic catalyst is added and mixed as the curing accelerator. 

[0046] An inorganic filler and other additives other than the above-mentioned essential components can be added 
to the modified cyanate ester group curable resin composition of the present invention. The usable fillers are silica, 
alumina, aluminum hydride, calcium carbonate, day, talk, silicon nitride, boron nitride, titanium oxide, barium titanate, 
lead titanate, strontium titanate and the like. In accordance with the present invention, the adding quantity is preferably 

30 less than 250 parts by weight to 100 parts by weight of the total resin composition, in order to obtain a uniform distribution 
in the adhered quantity of the resin and desirable appearance when the resin varnish of the present invention is im- 
pregnated into the supporting material such as glass cloth. 

[0047] The modified cyanate ester group curable resin composition of the present invention is used in manufacturing 
flame retardant films, films, varnishes, prepregs for laminated board, and metal clad laminated boards, for example, 

35 in a manner as described below. That is, initially, the prepreg is manufactured by dissolving or suspending the modified 
cyanate ester group curable resin composition of the present invention into a solvent to form a varnish, impregnating 
the varnish into a base material such as glass cloth, and then drying the impregnated base material. Next, the metal 
clad laminated board with metallic films on both side surfaces or with a metallic film on one side surface is manufactured 
by laminating one or an arbitrary number of sheets of the prepreg, laminating metallic films on both sides surfaces or 

40 an one side surface of the laminated prepreg; and then heating and pressurizing the laminated prepreg. The flame 
retardant films and films can be manufactured by semi-curing or curing the modified cyanate ester group curable resin 
composition of the present invention. 

[0048] Practical examples of the solvents used for making the varnish of the modified cyanate ester group curable 
resin composition in accordance with the present invention are aromatic hydrocarbon having a boiling point in the range 

45 of 70-1 70 °C such as benzene, toluene, xylene and the like, hydrocarbon halide such as trichloroethylene, chloroben- 
zene, and the like, amide group such as N, N-dimethyl formaldehyde, N, N-dimethylacetoamide, and the like, and 
nitrogen group solvents such as N-methylpyrolidone and the like. Particularly, aromatic hydrocarbon such as benzene, 
toluene, xylene, and the like are desirable. These solvents can be used by solely one kind or by mixing two or more 
kinds. The adding quantity of the aromatic hydrocarbon is desirably 1 50 to 500 parts by weight to 1 00 parts by weight 

50 of (C) the polyphenylene ether resin, preferably 150 to 400 parts by weight, and more preferably 150 to 300 parts by 
weight. 

[0049] Ketones having a boiling point in the range of 50-170 °C such as acetone, methylethyl ketone, methy- 
lisobutylketone, cyclohexanone, and the like have a low solubility to the modified cyanate ester group curable resin 
composition, but have such an advantage that when the ketones are used together with the above-mentioned solvents, 
55 a high density and low viscosity solution can be manufactured by forming a suspension of the resin composition in 
accordance with the present invention. From this viewpoint, the solvents used for making the varnish of the modified 
cyanate ester group curable resin composition in accordance with the present invention are desirably mixed solvents 
of the aromatic hydrocarbon such as benzene, toluene, xylene, and the like, with ketones such as acetone, methyl- 
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ethylketone, methy-lisobutylketone, cyclohexanone, and the like. The adding quantity of the ketone is desirably 50 to 
500 parts by weight to 100 parts by weight of the organic hydrocarbon group solvent, preferably 50 to 400 parts by 
weight, and more preferably 50 to 300 parts by weight. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0050] Hereinafter, details of the present invention are explained referring to preferred embodiments. 

[0051] The modified cyanate ester group curable resin composition varnishes were manufactured in accordance 

with the composition indicated in Table 1 . 

10 

(Embodiment 1) 

[0052] Toluene 450 g, and PKN 4752 (a trade name of a product of Japan GE Plastic Co.) 21 0 g as (C) polyphenylene 
ether resin were charged into a 5-liter 4-nozzle separable flask provided with a thermometer, a cooling pipe, and a 

15 stirrer, and heated to 80 °C with stirring to be dissolved. Next, 2, 2-bis(4-cyanatophenyl) propane (Arocy B-1 0, a trade 
name of a product of Asahi Ciba Co.) 700 g as (A) the cyanate ester group compound; p-(a-cumyl) phenol ( a product 
of Sun Technochemical Co.) 64 g as (B) the monovalent phenolic group compound; triphenylcyanulate bromide (Py- 
roguard SR-245, a trade name of a product of Dai-ichi Industrial Chemical Co.) 135 g as (D) the flame retardant not 
reactive with the cyanate ester group compounds were charged into the separable flask to be dissolved, and then 4 g 

20 of a toluene solution of 1 0 % by weight of cobalt naphthenate (content of Co = 8 by weight, a product of Japan Chemical 
Industry Co.) was added to the reaction liquid at a reflux temperature for 1 hour. Subsequently, the reaction liquid was 
cooled. When the inner temperature became 90 °C, methyl ethyl ketone (MEK) 600 g was charged into the separable 
flask with stirring to form a suspension. After further cooling the reaction liquid to room temperature, 1 g of a toluene 
solution of 10 % by weight zinc naphthenate (content of Zn = 8 % by weight, a product of Japan Chemical Industry 

25 Co.) was added and dissolved by stirring to obtain a varnish (solid content = 51 weight %). 

(Embodiment 2) 

[0053] Toluene 300 g and polyphenylene ether resin (PKN 4752, a trade name of a product of Japan GE Plastic Co.) 

30 140 g were charged into a 5-liter 4-nozzle separable flask provided with a thermometer, a cooling pipe and a stirrer, 
and heated to 80 °C to be dissolved with stirring. Subsequently, 2, 2-bis(4-cyanatophenyi) propane (Arocy B-10, a 
trade name of a product of Asahi Ciba Co.) 700 g; p-(a-cumyl) phenol ( a product of Sun Technochemical Co.) 10g; 
triphenylcyanulate bromide (Pyroguard SR-245, a trade name of a product of Dai-ichi Industrial Chemical Co.) 125 g 
were charged into the separable flask to be dissolved, and then 3 g of a toluene solution of 1 0 % by weight manganese 

35 naphthenate (content of Mn = 8 % by weight, a product of Japan Chemical Industry Co.) was added to the reaction 
liquid at a reflux temperature for 1 hour. Subsequently, the reaction liquid was cooled. When the inner temperature 
became 90 °C, methyl ethyl ketone (M EK) 600 g was charged into the separable flask with stirring to form a suspension. 
After further cooling the reaction liquid to room temperature, 75 g of p-(ct-cumyi) phenol and 1 g of a toluene solution 
of 1 0 % by weight zinc naphthenate (content of Zn = 8 % by weight, a product of Japan Chemical Industry Co.) was 

40 added and dissolved with stirring to obtain a varnish (solid content - 8 % by weight). 

(Embodiment 3) 

[0054] Toluene 300 g and polyphenylene ether resin (PKN 4752, a trade name of a product of Japan GE Plastic Co.) 

45 80 g were charged into a 5-liter 4-nozzle separable flask provided with a thermometer, a cooling pipe, and a stirrer, 
and heated to 80 °C with stirring to be dissolved. Subsequently, a, a'- bis(4-cyanatophenyl)-m-diisopropylbenzen (RTX- 
366, a trade name of a product of Asahi Ciba Co.) 800 g; and p-(a-cumyl) phenol ( a product of Sun Technochemical 
Co.) 10 g were charged into the separable flask to be dissolved , and then 2 g of a toluene solution of 10 % by weight 
iron naphthenate (content of iron = 5 % by weight, a product of Japan Chemical Industry Co.) was added to the reaction 

50 liquid at a reflux temperature for 1 hour. Then, tetrabromocyclooctane (Saytex BC-48, a trade name of a product of 
Albemarl Co.) 110 g was added into the flask and dissolved. Subsequently, the reaction liquid was cooled. When the 
inner temperature became 90 °C, methyl ethyl ketone (MEK) 600 g was charged into the separable flask with stirring 
to form a suspension. After further cooling the reaction liquid to room temperature, 75 g of p-(oc-cumyl) phenol and 2 
g of a toluene solution of 10 % by weight copper naphthenate (content of copper = 8 % by weight, a product of Japan 

55 Chemical Industry Co.) were added into the flask and dissolved with stirring to obtain a varnish (solid content = 54 % 
by weight). 
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(Embodiment 4) 

[0055] Toluene 600 g and polyphenyiene ether resin (PKN 4752, a trade name of a product of Japan GE Plastic Co.) 
300 g were charged into a 5-liter 4-nozzle separable flask provided with a thermometer, a cooling pipe, and a stirrer, 

5 and heated to 80 °C with stirring to be dissolved. Next, bis(3, 5-dimethyl-4-cyanato-phenyl) methane (Arocy M-10, a 
trade name of a product of Asahi Ciba Co.) 600 g; and p-(a-cumyl) phenol (a product of Sun Technochemicai Co.) 30 
g were charged into the separable flask to be dissolved , , and then 4 g of a toluene solution of 1 0 % by weight cobalt 
naphthenate (content of Co = 8 % by weight, a product of Japan Chemical Industry Co.) was added to the reaction 
liquid at a reflux temperature for 1 hour; and then hexabromocyclododecane (CD-75P, a trade name of a product of 

10 Grate Lakes Co.) 150 g was added into the flask and dissolved. Subsequently, the reaction liquid was cooled. When 
the inner temperature became 90 °C, methyl ethyl ketone (MEK) of 750 g was charged into the separable flask with 
stirring to form a suspension. After further cooling the reaction liquid to room temperature, 1 20 g of p-(a-cumyl) phenol 
was added and dissolved with stirring to obtain a varnish (solid content = 47 % by weight). 

15 (Embodiment 5) 

[0056] Toluene 750 g and polyphenyiene ether resin (PKN 4752, a trade name of a product of Japan GE Plastic Co.) 
400 g were charged into a 5-liter 4-nozzle separable flask provided with a thermometer, a cooling pipe and a stirrer, 
and heated to 80 °C with stirring to be dissolved. Next, 2, 2 bis (4-cyanatophenyl)-1 , 1 , 1, 3, 3, 3- hexafluoropropane 

20 (Arocy F-10, a trade name of a product of Asahi Ciba Co.) 500 g; and p-(a-cumyl) phenol (a product of Sun Techno- 
chemicai Co.) 28 g were charged into the separable flask to be dissolved, and then 6 g of a toluene solution of 10 % 
by weight copper naphthenate (content of Cu = 5 % by weight, a product of Japan Chemical Industry Co.) was added 
to the reaction liquid at a reflux temperature for 1 hour; and then 1, 2-dibromo-4-(1, 2-dibromoethyl) cyclohexane 
(Saytex BCL-462, a trade name of a product of Albemarl Co.) 150 g was added into the flask and dissolved. Then, the 

25 reaction liquid was cooled. When the inner temperature became 90 °C, methyl ethyl ketone (MEK) 500 g was charged 
into the separable flask with stirring to form a suspension. After further cooling the reaction liquid to room temperature, 
1 g of a toluene solution of 10 % by weight manganese naphthenate (content of Mn - 8 % by weight, a product of 
Japan Chemical industry Co.) was added into the flask and dissolved with stirring to obtain a varnish (solid content = 
46 % by weight). 

30 

(Embodiments 6-10) 

[0057] The varnishes in the embodiment 6-10 were manufactured by the same method under the same condition 
as described in the above embodiments 1 - 5 except only replacing the component (B) the monovalent phenolic group 
35 compound with the compounds indicated in the embodiments 6 - 1 0 of Table 1 , respectively. 

(Comparative Example 1) 

[0058] Toluene 1 800 g , , polyphenyiene ether resin (PKN 4752, a trade name of a product of Japan GE Plastic Co.) 

40 210 g, 2, 2-bis(4-cyanato-phenyl) propane (Arocy B-10, a trade name of a product of Asahi Ciba Co.) 700 g, and 2, 
2-bis(4-hydroxyphenyl) propane (BPA; bisphenol A, a product of Mitsui Toatsu Chemicals, Inc.) 69 g instead of p-(ot- 
cumyf) phenol in the embodiment 1 , were charged into the separable flask, and were stirred to be dissolved. Then, 3 
g of a toluene solution of 10 % by weight cobalt naphthenate (content of Co = 8 % by weight, a product of Japan 
Chemical Industry Co.) was added to the reaction liquid at a reflux temperature for 1 hour. Next, bromated bisphenol 

45 a type epoxy resin (ESB 400, a trade name of a product of Sumitomo Chemicals Co., Ltd.) 200 g as a flame retardant 
reactive with cyanate group was charged into the separable flask to be dissolved, and the reaction liquid was cooled. 
However, because the reaction liquid was solidified (into a grease state) near room temperature, toluene of 1200 g 
was further added and was stirred to dissolve the reaction product to obtain a varnish (solid content = 28 % by weight). 

50 (Comparative Example 2) 

[0059] Toluene 1800 g , polyphenyiene ether resin (PKN 4752, a trade name of a product of Japan GE Plastic Co.) 
210 g, 2, 2-bis(4-cyanato-phenyl) propane (Arocy B-10, a trade name of a product of Asahi Ciba Co.) 700 g, and 
nonylphenol (a product of Mitsui Toatsu Chemicals, Inc.) 1 1 g instead of p-(a-cumyl) phenol in the embodiment 1 were 
55 charged into the separable flask, and were stirred to be dissolved. Then, 4 g of a toluene solution of 10 % by weight 
cobalt naphthenate (content of Co = 8 $ by weight, a product of Japan Chemical Industry Co.) was added to the reaction 
liquid at a reflux temperature for 1 hour. Next, bromated bisphenol A type epoxy resin (ESB 400, a trade name of a 
product of Sumitomo Chemicals Co., Ltd.) 190 g as a flame retardant reactive with cyanate group was charged into 
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the separable flask to be dissolved, and the reaction liquid was cooled. However, because the reaction liquid was 
solidified (into a grease state) near room temperature, toluene 900 g was further added and was stirred to dissolve the 
reaction product to obtain a varnish (solid content - 29 % by weight). 

5 (Comparative Example 3) 

[0060] Toluene 1500 g, and polyphenylene ether resin (PKN 4752, a trade name of a product of Japan GE Plastic 
Co.) 210 g were charged into the separable flask, and were stirred to be dissolved. Next, an oligomer of 2, 2-bis 
(4-cyanatophenyl) propane (Arocy B-30, a trade name of a product of Asahi Ciba Co.) 700 g instead of 2, 2-bis(4-cy- 

10 anato-phenyl) propane (Arocy B-10, a trade name of a product of Asahi Ciba Co.) in the embodiment 1; nonylphenol 
(a product of Mitsui Toatsu Chemicals, Inc.) 67 g instead of p-(a-cumyl) phenol; and bromated bisphenol A type epoxy 
resin (ESB 400, a trade name of a product of Sumitomo Chemicals Co., Ltd.) 200 g as a flame retardant reactive with 
cyanate group were let into the separable flask; were charged into the flask, heated and dissolved at 80 °C for 1 hour. 
Then, the reaction liquid was cooled to room temperature, and 2 g of a toluene solution of 10 % by weight zinc naph- 

15 thenate (content of Zn = 8 % by weight, a product of Japan Chemical Industry Co.) was added into the flask to obtain 
a varnish (solid content = 44 % by weight). However, flocculated separation of polyphenylene ether resin was observed 
in the resin varnish after two days elapsed. 



20 



25 



30 



(Comparative Example 4) 

[0061] In embodiment 4, toluene 1600 g, polyphenylene ether resin (PKN 4752, a trade name of a product of Japan 
GE Plastic Co.) 300 g, bis(3, 5-dimethy!-4-cyanatophenyl) methane (Arocy M-10, a trade name of a product of Asahi 
Ciba Co.) 600 g, and nonylphenol of 9 g instead of p-(a-cumyl) phenol (a product of Sun Techno Chemical Co.) were 
charged into the separable flask, and were stirred to be dissolved. Then, 3 g of a toluene solution of 1 0 % by weight 
manganese naphthenate (content of Mn = 8 % by weight, a product of Japan Chemical Industry Co.) was added to 
the reaction liquid at a reflux temperature for 1 hour. Next, tetrabromobisphenol A (Fire Guard FG-2000, a trade name 
of a product of Teijin Chemicals Co., Ltd.) 1 50 g as a flame retardant reactive with cyanate group was charged into the 
separable flask to be dissolved, and the reaction liquid was cooled. However, because the reaction liquid was solidified 
(into a grease state) near room temperature, toluene 1 200 g was further added and was stirred to dissolve the reaction 
liquid to obtain a varnish (solid content = 27 % by weight). 

Table 1 
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(A) 


(B) 


(C) 


(D) 


(E) 




Cyanate ester 


Monovalent phenol 
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1 
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RTX- 
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PPO 
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Fe 
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Cu 
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30 


PPO 
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Co 
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5 


F-10 
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28 
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400 
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Cu 
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462 




Mn 


1 


6 


B-10 


700 


POP 


62 


PPO 


210 


SR- 


135 


Co 


4 
















245 




Zn 


1 



35 



40 



45 



50 



55 



Remarks: 

1) Emb; Embodiment number 

2) Com.; Kind of compound 

3) Mix.; Mixing ratio (parts by weight) 
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Table 1 (continued) 



15 



20 



Emb 1 ) 


(A) 
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(C) 


(D) 


(E) 


Cyanate ester 


Monovalent phenol 


Polyphenylene 
ether 


Flame retardant 


Metallic reaction 
catalyst 




Com 2 ) 


Mix 3 ) 


Com. 


Mix. 


Com. 


Mix. 


Com. 


Mix. 


Com. 


Mix. 
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462 


150 


Cu 
Mn 


6 
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C-1+) 
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700 


BPA 


69 


PPO 
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ESB- 
400 
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Co 


3 


C-2 


B-10 


700 


NP 


11 


PPO 


210 


ESB- 
400 


190 


Co 


4 


C-3 


B-10 


700 


NP 


67 


PPO 


210 


ESB- 
400 


200 


Zn 


2 


C-4 


M-10 


600 


NP 


9 


PPO 


300 


TBA 


150 


Mn 


3 



Remarks: 

1) Emb; Embodiment number 

2) Com.; Kind of compound 

3) Mix.; Mixing ratio (parts by weight) 

4) C- ; Comparative example number 

(A) B-10 (a product of Asahi Ciba Co.); 2, 2-bis(4-cyanatophenyt) propane 

M-10 (a product of Asahi Ciba Co.); bis(3, 5-dimethyi-4-cyanatophenyl) methane 

F-10 (a product of Asahi Ciba Co.); 2, 2 bis(4-cyanatophenyl)-1 ,1,1,3,3.3- hexafiuoropropane 

RTX-366 (a product of Asahi Ciba Co.); a, a'- bis(4-cyanatophenyl)-m-diisopropylbenzen 

(B) PCP ( a product of Sun Technochemical Co.); p-(a-cumyl) phenol 

BPA (bisphenol A, a product of Mitsui Toatsu Chemicals, Inc.); 2, 2-bis(4-hydroxyphenyl) propane 
NP (a product of Mitsui Toatsu Chemicals, Inc.); nonylphenol 
PBP (a product of Wako Pure chemical Co.); p-tert- bytulphenol 
PAP (a product of Wako Pure chemical Co.); p-tert-amylphenol 
POP (a product of Wako Pure chemical Co.); p-tert-octy!pheno! 

(C) PPO (PKN 4752, a trade name of a product of Japan GE Plastic Co.); polyphenylene ether 

(D) BCL-462 (a trade name of a product of Albemarl Co.); 1 , 2-dibromo-4-(1 , 2-dibromoethyl) cyclohexane 

BC-48 (a trade name of a product of Albemarl Co.); tetrabromocyclooctane 
CD-75P (a trade name of a product of Grate Lakes Co.); hexabromocyclododecane 

SR-245 (a trade name of a product of Oai-icht Industrial Chemical Co.); 2, 4, 6-tris(tribromophenoxy)-1 , 3, 5-tryazine 
ESB-400 (a trade name of a product of Sumitomo Chemicals Co., Ltd.); bromated bisphenol A type epoxy resin 
TBA (FG-2000, a trade name of a product of Teijin Chemicals Co., Ltd.); tetrabromo bisphenol A 

(E) Co ; toluene solution of 10 % by weight cobalt naphthenate (content of Co = 8 % by weight, a product of Japan Chemical Industry Co.) 

Zn ; toluene solution of 10 % by weight zinc naphthenate (content of Zn = 8 % by weight, a product of Japan Chemical Industry Co.) Mn ; 
toluene solution of 10 % by weight manganese naphthenate (content of Mn = 8 % by weight, a product of Japan Chemical Industry Co.) 
Fe ; toluene solution of 10 % by weight iron naphthenate (content of Fe = 5 % by weight, a product of Japan Chemical Industry Co.) 
Cu ; toluene solution of 10 % by weight copper naphthenate {content of Cu = 5 % by weight, a product of Japan Chemical Industry Co.) 



[0062] A prepreg having adhered resin, of which quantity was 40 to 45 % by weight, was manufactured by impreg- 
nating an E glass cloth having a thickness of 0.2 mm (weight 209 g/m 2 ) with the manufactured resin varnish and heating 
it at 1 40 °C for 5 to 1 0 minutes (so that gelling time (1 70 °C) became 5 to 7 minutes). In the cases of the resin varnish 
of comparative examples 1 , 2, and 4, the prepregs having adhered resin, of which quantities were in the range of 40 
to 45 % by weight, were manufactured by repeating twice the impregnation applying work, because the solid content 
was low. In the prepreg of comparative example 3, separation between the cyanate ester resin and the polyphenylene 
ether resin was observed. 

[0063] Next, laminated boards with copper foil were manufactured by laminating four prepregs and copperfoils having 
a thickness of 1 8 jxm on the both sides, pressurizing to form the laminated board under a condition of 1 70 °C, 2.5 MPa 
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for 60 minutes, and then performing a heat treatment at 230 °C for 120 minutes. Using the manufactured laminated 
boards with copper foil, dielectric property, resistance to heated solder, peeling strength of the copper foil and flame 
retardant property were measured in accordance with the following methods. The results are shown in Table 2. 

(Methods of evaluating properties) 



10 



15 



[0064] Specific dielectric constant and dissapation factor/ 1 GHz: the properties were measured through the tri-plate 
structure straight wiring resonance method. 

[0065] Resistance to heated solder: an outer appearance was inspected by holding a test piece, of which cooper 
foils were removed, in a PCT (1 21 °C, 0.22 MPa), and then immersing the test piece into a molten solder at 260 °C 
for 20 seconds. In the table, "OK" means no occurrence of measling nor swelling, and "NG" means occurrence of 
measling and swelling. 

[0066] Peeling strength of copper foil: Measurement was performed in accordance with JIS-C-6481 . 

[0067] Flame retardant resistance: Measurement was performed in accordance with UL-94 Vertical Test Method. 

Table 2 



Emb 1 ) 


Dielect. 2 ) prop./1 GHz. 


Solder 3 ), heat 
res. 


P.S. 4 ) of Cu foil 


Flame retard. 5 ) 
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0.0045 


PCT 4h OK 


1.5 


V-0 


51 


2 


3.5 


0.0048 


PCT 4h OK 


1.7 


V-0 


54 
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54 
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46 
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54 


8 
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54 
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28(appiy twice) 
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V-0 


44(PPO 
separatd) 


C-4 


3.8 


0.0088 


PCT 1hOK 


1.3 


V-0 


27(applytwice) 



20 



25 



30 



35 



40 



45 



50 



55 



Remarks: 

1) Emb. : Embodiment number 

2) Dielect. prop./1 Ghz : Dielectric properties/1 Ghz. 
D. c. : Dielectric constant 

D. f. : Dissapation factor 

3) Solder, heat res. : Soldering heat resistance 

4) P.S. of Cu foil : Peeling strength of copper foil 

5) Flame retard. : Flame retardant 

6) Sol.ct. of v. : Solid content of varnish 

[0068] It is clear from Table 2 that all the laminated boards using the modified cyanate ester group curable resin 
compositions of embodiments 1 to 10 have a low dielectric constant, a low dissapation factor at 1 GHz. desirable 
soldering heat resistance with absorbed moisture, and a desirable peeling strength of copper foil. On the contrary, the 
laminated boards of comparative examples have a high dielectric constant, a high dissapation factor at 1 GHz, and 
low heat resistance. 
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(Embodiments 11-18, comparative examples 5-7) 

[0069] In accordance with the same method as the embodiment 1 a modified cyanate ester group curable resin 
composition varnish was manufactured with the composition indicated as embodiment 11 in Table 3. 

5 [0070] Toluene 360 g, and polyphenylene ether resin (nonyiPKN 4752, a trade name of a product of Japan GE Plastic 
Co.) 160 g were charged into a 1 -liter 4-nozzle separable flask provided with a thermometer, a cooling pipe, and a 
stirrer, and heated to 80 °C with stirring to be dissolved. Next, after charging 2, 2-bis(4-cyanatophenyl) propane (Arocy 
B-10, a trade name of a product of Asahi Ciba Co.) 80 g, and p-(a-cumyi) phenol ( a product of Sun Technochemical 
Co.) 2 g into the flask and dissolved, 0.3 g of a toluene solution of 1 0 % by weight of manganese naphthenate (content 

10 of Mn = 8 % by weight, a product of Japan Chemical Industry Co.) was added to the reaction liquid, and reacted at a 
reflux temperature for 3 hours. Then, tetrabromocyclooctane (Saytex BC-48, a trade name of a product of Albemari 
Co.) 60 g was added into the flask and dissolved. Subsequently, the reaction liquid was cooled. When the inner tem- 
perature became 90 °C, methyl ethyl ketone (MEK) 600 g was charged into the separable flask with stirring to form a 
suspension. After further cooling the reaction liquid to room temperature, p-(a-cumyl) phenol 6g, and a toluene solution 

15 of 10 % by weight zinc naphthenate (content of Zn = 8 % by weight, a product of Japan Chemical Industry Co.) 0.2 g 
were added and dissolved by stirring to obtain a modified cyanate ester group curable resin composition varnish (solid 
content = 32 weight %). 

[0071] Similarly, the modified cyanate ester group curable resin composition varnish of embodiment 12 was manu- 
factured using the composition indicated as embodiment 12 in Table 3. 
20 [0072] Using the composition indicated as embodiment 1 3 in Table 3, the modified cyanate ester group curable resin 
composition varnish of embodiment 12 was manufactured 

[0073] Toluene 540 g, and polyphenylene ether resin (nonyiPKN 4752, a trade name of a product of Japan GE Plastic 
Co.) 105 g were charged into a 1 -liter 4-nozzle separable flask provided with a thermometer, a cooling pipe, and a 
stirrer, and heated to 80 °C with stirring to be dissolved. Next, after charging 2, 2-bis(4-cyanatophenyi) propane (Arocy 

25 B-10, a trade name of a product of Asahi Ciba Co.) 75 g, p-(a-cumyl) phenol 15 g, and triphenylcyanulate bromide 
(Pyroguard SR-245, a trade name of a product of Dai-ichi industrial Chemical Co.) 45 g into the flask and dissolved, 
0.7 g of a toluene solution of 1 0 % by weight of cobalt naphthenate (content of Co = 8 % by weight, a product of Japan 
Chemical Industry Co.) was added to the reaction liquid, and reacted at a reflux temperature for 2 hours. After cooling 
the reaction liquid room temperature, a toluene solution of 10 % by weight zinc naphthenate (content of Zn = 8 % by 

30 weight, a product of Japan Chemical Industry Co.) 0.1 g was added and dissolved by stirring to obtain a modified 
cyanate ester group curable resin composition varnish (solid content - 31 weight %). 

[0074] Similarly, the modified cyanate ester group curable resin composition varnish of embodiments 14-18, and the 
comparative examples 5, 7 were manufactured using the composition indicated in Table 3. 

[0075] Using the composition indicated as comparative example 6 in Table 3, the modified cyanate ester group 

35 curable resin composition varnish of embodiment 12 was manufactured 

[0076] Methyl ethyl ketone (MEK) 240 g, 2, 2-bis(4-cyanatophenyl) propane (Arocy B-1 0, a trade name of a product 
of Asahi Ciba Co.) 120 g, p-(oc-cumyl) phenol 2g, and 40 g of bromated bisphenol A type epoxy resin ( ESB, a trade 
name of a product of Sumitomo Chemical Industries Co.), which was reactive with a cyanato group, as a flame retardant 
were charged into a 1 -liter 4-nozzle separable flask provided with a thermometer, a cooling pipe, and a stirrer. After 

40 dissolved the charged chemicals with stirring, 1 .2 g of a toluene solution of 10 % by weight of cobalt naphthenate 
(content of Co - 8 % by weight, a product of Japan Chemical Industry Co.) was added to the reaction liquid, and reacted 
at a reflux temperature for 2 hours. Then, the reaction liquid was cooled to room temperature to obtain a varnish (solid 
content = 40 weight %). 

[0077] A resin film adhered with film made of polyethylene terephthalate (PET) having a resin layer of 30 - 33 \im 
45 thick was manufactured by applying the manufactured varnish, respectively, onto a film made of PET (Burex A-63, a 
trade name of a product made by Teijin Co.) of 50 jam thick with a releasing agent using a comma type coater (made 
by Hirano techseed Co.), a kind of bar coater, and dried at 130 °C. 

[0078] The manufactured modified cyanate ester group curable resin films of the embodiments 1 1 -1 8, and the com- 
parative example 5 had no resin cracks nor powder spilling even if the film were cut by a cutter-knife, and were superior 
50 jn handling properties. 

[0079] On the contrary, resin cracks and powder spilling were generated when the resin film of the comparative 
example 6 was cut by a cutter-knife, and the resin film could not be handled if the resin film was separated from the 
PET film. 

[0080] Separated coagulation of the polyphenylene ether resin was observed in the varnish of the comparative ex- 
55 ample 7 after a day elapsed, and any resin film could not be manufactured. 
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Table 3 







(A) 


(B) 


(C) 


(D) 


(E) 




5 




Cyanate ester 


Monovalent 
phenol 


Polyphenylene 
ether 


Flame 
retardant 


Metallic 
reaction 
catalyst 


Solid 
content 




Emb 1 > 


Com 2 ) 


Mix 3 ) 


Com. 


Mix. 


Com. 


Mix. 
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Mix. 
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32 


15 


13 
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1 o 


ppn 
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245 
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L/O 

Zn 


U. / 

0.1 
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14 
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PHP 
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OR 

245 


AR 


Zn 


U. / 

0.1 


31 


20 


15 




90 


POP 


11 


ppn 




CD- 
75 P 




Mn 


0 7 


30 




1 6 


B-10 


90 


POP 


11 


PPO 


90 


CD- 
75 P 


35 


Mn 


0.7 


30 


25 


1 / 


M-10 


120 


PCP 


6 


PPO 


60 


BCL- 
462 


30 


Mn 
Co 


0.4 

0.2 


29 




18 


M-10 


120 


PAP 


6 


PPO 


60 


BCL- 
462 


30 


Mn 
Co 


0.4 
0.2 


29 


30 


C-5 4 > 










PPO 


120 


BC- 
48 


20 






28 




C-6 


B-10 


120 


PCP 


2 






ESB- 
400 


40 


Co 


1.2 


40 


35 


C-7 


B-30 


90 


NP 


1 


PPO 


90 


ESB- 
400 


60 


Co 


1.0 


29 



Remarks: 

1) Emb; Embodiment number 

2) Com.; Kind of compound 

40 3) Mix.; Mixing ratio (parts by weight) 
4) C- ; Comparative example number 



[0081] Next, the resin films adhered with PET film of the embodiments 11-18 were evaluated in handling properties 
of the resin film alone and solvent-resistance of the cured film. 

45 [0082] The PET film was peeled off from the adhered resin film adhered with PET film of the embodiments 1 1 . Twelve 
sheets of the manufactured resin film were piled up, and a mirror plane of electrolyzed copper foil was piled onto 
respective of the upper plane and the lower plane of the piled resin sheets as a peeling plane. Then, The piled sheets 
were pressurized with 1 .5 MPa at 200 °C for 1 hour to form a cured film of the modified cyanate ester group resin of 
approximately 0.4 mm in thickness. Similarly, the resin films of the embodiments 12-18 were pressurized to form re- 

50 spective cured resin films, 

[0083] Regarding the resin film adhered with PET film of the comparative example 5, the PET film was peeled off 
from the adhered resin film, twelve sheets of the manufactured resin film were piled up, and a mirror plane of electrolyzed 
copper foil was piled onto respective of the upper plane-and the lower plane of the piled resin sheets as a peeling 
plane. Then, The piled sheets were pressurized with 1 .5 MPa at 200 °C for 1 hour to form a cured film of the modified 

55 cyanate ester group resin of approximately 0.4 mm in thickness. 

[0084] Similar operation was performed on the resin film adhered with PET film of the comparative example 6. How- 
ever, the resin film adhered with PET film of the comparative example 6 was a film made of only cyanate ester resin, 
and the resin film was broken when the peeling operation of the PET film was tried, because the resin film itself was 
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brittle. Therefore, the cured film of the resin could not be manufactured. 

[0085] The above cured resin film was cut out into pieces of 50 mm square, immersed into toluene, and kept at room 
temperature for 60 minutes. No swelling nor changes in appearance could be observed on the cured resin films of the 
embodiments 11-18. Surfaces of the separately prepared cured resin films of the embodiments 11-18 were wiped 
5 several times with a cloth wetted with toluene or methyl ethyl ketone (MEK), and changes in appearance of the film 
were observed. However, any changes could not be observed on the surface of the cured resin films of the embodiments 
11-18. 

[0086J Similarly, the cured resin film of the comparative example 5 was cut out into pieces of 50 mm square, immersed 
into toluene, and kept at room temperature for 60 minutes. Swelling of the film was observed, because the cured resin 
10 film was made of only polyphenylene ether, and a part of the film was dissolved. When surface of the separately 
prepared cured resin film was wiped several times with a cloth wetted with toluene, the surface of the film was dissolved, 
and became sticky. When surface of the separately prepared cured resin film was wiped several times with a cloth 
wetted with methyl ethyl ketone (MEK), cracks were generated on the surface of the film, and finally the film was broken 
by generation of holes. 

15 [0087] In accordance with the above results, the modified cyan ate ester group resin film of the present invention was 
confirmed to be capable of handling by the film alone, and to have preferable solvent-resistance. 

(Embodiments 19-26, and comparative example 8) 

20 [0088] Fused silica powder having an average particle size of 5 p.m 25g was added as an inorganic filler to 1 70 g of 
the modified cyanate ester group resin varnishes manufactured by the compositions indicated in Table 3, further, 200 
g of ceramic beads of 1 .0 mm in diameter was added to the mixture, and the mixture was kneaded by 1500 rpm for 
one hour using a beads mill made by AIM EX Co. After the kneading, the beads were filtered off from the varnish, and 
a filler containing cured resin film adhered with PET having a resin layer(including the filler) of 55-60 jim in thickness 

25 was manufactured by the steps of applying the varnish onto a polyethylene terephthalate (PET) film (PUREX A=63, a 
trade name of a product made by Teijin Co.) of 50 \x m in thickness having a releasing agent thereon using a comma 
type coater, a kind of bar coater, and dried at 130 °C. 

Comparative example 8 

30 

[0089] A modified cyanate ester group curable resin composition varnish (solid content = 30 % by weight) was man- 
ufactured by the same method as the embodiment 15 except replacing the p-(a -cumyl)phenol in the embodiment 15 
with 2 g of nonyl phenol (made by Mitsui Toatsu Chemical Co.), and adding and dissolving 45 g of tetrabromobisphenol 
A (Fire Guard FG-2000, a trade name of a product made by Teijin Chemicals Co.), which was reactive with the cyanato 

35 group, as a flame retardant. Using the above varnish, a filler containing cured resin film adhered with PET having a 
resin layer(including the filler) of 55-60 urn in thickness was manufactured by the steps of kneading fused silica powder 
with the varnish, applying and drying as same as the embodiment 1 5. The manufactured resin fiim had no resin cracks 
nor powder spilling even if the film were cut by a cutter-knife, and was superior in handling properties. 
[0090] The PET fiim was peeled off from the adhered resin fiim adhered with PET film of the embodiments 1 9. Twelve 

40 sheets of the manufactured filler containing resin film were piled up, and an electrolyzed copper foil of 1 8 jam in thickness 
was piled onto respective of the upper plane and the lower plane of the piled resin sheets. The piled sheets were 
pressurized with 1 .5 MPa at 200 °C for 1 hour to form a cured resin composition of approximately 0.6 mm in thickness 
having copper foils at both ends. Similarly, the filler containing resin films adhered with PET fiim of the embodiments 
20-26 and the comparative example 8 were pressurized with electrolyzed copper foils of 18 jam in thickness to form 

45 respective cured resin composition having copper foils at both ends. 

[0091] Next, tripiates-line oscillators having a line length of approximately 200 mm were manufactured from these 
cured resin composition having copper foils at both ends by chemical etching, and the dielectric constants and the 
dissapation factors at 1 GHz were manufactured by measuring transmission loss at 1 GHz band using a network 
analyzer. The glass transition temperature (Tg) and the tensile elastic modulus/ 40 °C were measured in a tensile 

50 mode (frequency; 1 0 Hz, temperature rise; 5 °C/min.) on the filler containing cured resin composition by removing the 
copper foil by etching, and cutting out test pieces, with a wide band viscosity-elasticity measuring apparatus (DVE, 
made by Rheoiogy Co.). The manufactured results are indicated in Table 4. 



55 
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Table 4 



10 



Embodiment (comp.) 1 ) 


Dielectric properties 


Glass trans, temp. (Tg) 


Tensile elasticity 


Diel. c. 2 ) 


D. f 3) 


(°C) 


(MPa) 


19 (Emb.11) 


2.7 


0.0048 


174 


4700 


20 (Emb.12) 


2.7 


0.0048 


170 


4690 


21 (Emb.13) 


2.7 


0.0054 


176 


4790 


22 (Emb.14) 


2.7 


0.0056 


172 


4800 


23 (Emb.15) 


2.8 


0.0044 


178 


5410 


24 (Emb.16) 


2.8 


0.0044 


180 


5400 


25 (Emb.17) 


2.8 


0.0045 


188 


5590 


26 (Emb.18) 


2.8 


0.0047 


184 


5550 


27(Emb.19) 


3.3 


0.0122 


172 


4240 



15 



20 



Remarks: 

1) Comp.; Composition 

2) Diel. c. ; Dielectric constant 

3) D. f. ; Dissapation factor 



25 



30 



35 



40 



45 



50 



[0092] it was confirmed that the filler containing resin film using the modified cyanate ester group resin film of the 
present invention had low dielectric properties in Ghz band, particularly, a low dissapation factor because the cyanate 
ester group compounds were reacted with the specified monovalent phenol group, a preferable glass transition tem- 
perature, which can be deemed as an index of heat resistance, and a mechanical strength. 

(Embodiments 27-29, comparative examples 9, 10) 

[0093] In accordance with the embodiments 27-29, respective of copper foil clad resin films having a resin layer of 
60-70 \i m in thickness of the embodiments 27-29 was manufactured by applying respective of the modified cyanate 
ester group curable resin composition varnishes in the embodiments 11 , 13. and 15 onto a roughened surface of the 
electrolyzed copper foil of 1 8 jo,m in thickness using a comma type coater, a kind of coater, and drying. The manufactured 
resin film had no resin cracks nor powder spilling even if the film were cut by a cutter-knife, and was superior in handling 
properties. 

[0094] Then, respective of four layer printed circuit board was manufactured by the steps of piling up respective of 
the resin fiims having the copperfoils of the embodiments 27-29 at the both end planes of an inner circuit board (copper 
foil thickness for circuit: 18 jxm), which was a copper plated epoxy resin laminated board having a glass cloth base 
material whereon a conductive circuit was formed, so as to contact respective of the resin layers to the inner circuit, 
and pressurizing the pile to form the four layer circuit board under a condition of 200 °C, 2.5 MPa for 60 minutes. 
[0095] Similarly, using the varnish of the comparative example 8, a copper foil clad resin film having a resin layer of 
60-70 jx m in thickness was manufactured by the same method as the embodiments 27-29, and a four layer circuit 
board was manufactured similarly as the comparative example 9. 

[0096] In accordance with comparative example 1 0, a four layer printed circuit board was manufactured by the steps 
of piling up respective of an epoxy resin prepreg (FR-4 grade) having the a glass cloth base material for multilayered 
circuit board of nominal thickness of 70 uin and a copper foil of 1 8 u.m in thickness was laminated at each of end planes 
of the copper plated epoxy resin laminated board having a glass cloth base material, which was as same as the board 
used in the embodiments 27-29, and pressurizing the pile to form the four layer circuit board under a condition of 1 80 
°C, 2.5 MPa for 60 minutes. 

[0097] Moldability (presence of voids and blur), soldering heat resistance, and a copper foil peeling strength of the 
four layer printed circuit boards manufactured by the embodiments 27-29, and the comparative examples 9 and 10, 
were evaluated by the following methods. The results are indicated in Table 5. 



55 



(Evaluating methods of characteristics) 

[0098] Moldability : All the outer layer copper foil of the four layer circuit board were removed by chemical etching, 
and the filling condition of the resin into the inner circuit(presence of voids and blurs) was observed by eyes. 
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[0099] Soldering heat resistance : A four layer board of 50 mm square with the outer layer copper foil was floated 
onto molten solder at 260 °C, and the time until generating a swell was measured. 

[0100] Copper foil peeling strength : The strength was measured substantially based on the method defined by JIS-C- 
6481. 

5 [0101] Flame retardance : All the copper foils on the FR-4 grade substrate of 0.2 mm in thickness were etched, and 
the resin films having copper foils at both end planes of the embodiments and the comparative examples were pressed 
for forming tests pieces. The test pieces were evaluated substantially based on a method defined by the UL-94 vertical 
evaluating method. 

10 Table 5 



Embodiment 


Moidability 


Soldering heat 
resistance (sec.) 


Peeling strengt h (KN/m) 


Flame retardance UL-94 


27 


No void, no blur 


> 180 


1.5 


Equ.to V-0 1 ) 


28 


No void, no blur 


> 180 


1.5 


Equ.to V-0 


29 


No void, no blur 


> 180 


1.5 


Equ.to V-0 


C-9 


No void, no blur 


56 


1.2 


Equ.to V-0 


C-10 


No void, no blur 


> 180 


1.5 


Equ.to V-0 



[0102] As the Table 5 indicated, it was confirmed that the copper foil clad resin film of the embodiments 27-29 had 
a desirable moidability as a material of the muitilayered circuit board, and the four layer circuit boards using the copper 
foil clad resin film of the present invention had a desirable soldering heat resistance because the modified cyanate 
ester group resin was reacted with the specified monovalent phenolic compound, and had the same characteristics 
as the conventional prepreg for adhesion using a glass cloth as a basic material. 



Claims 

30 

1 . A modified cyanate ester group curable resin composition essentially comprising : 
(A) a cyanate ester group compound expressed by chemical formula (1), 

35 



40 




. . . Formula ( 1 ) 



where, R 1 is 

45 

CH 3 <^H 3 (jF 3 

-CH 2 - .-CH- ,~9- , -<{- , 

C H * C F* 

an 0 J 
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and R 2 and R 3 is any one of hydrogen or methyl group, and both can be the same or different from each other, 
(B) a monovalent phenolic group compound expressed by chemical formula (2), or formula (3), 



10 




. . . Formula (2) 



J n 



15 



where R 4 and R 5 is any one of hydrogen atom or low alkyl group having 1 to 4 carbon atoms, and both can 
be the same or different from each other n is a positive integer of 1 or 2, 



20 




. , . Formula (3) 



25 



where. R 6 is any one of — CH 3 , — CH 2 CH 3 , 



30 



CH 3 

C— C H 3 i 



C H 



35 (C) a polyphenyiene ether resin, 

(D) a flame retardant not reactive with the cyanate ester group compound : and 

(E) a metal group reaction catalyst. 

2. A modified cyanate ester group curable resin composition as claimed in claim 1 , wherein said modified cyanate 
40 ester resin comprises; 

100 parts by weight of (A) the cyanate ester group compound, and 

4 to 30 parts by weight of (B) the monovalent phenolic group compound. 

45 3. A modified cyanate ester group curable resin composition as claimed in claim 1 , which essentially comprises 

a modified cyanate ester resin manufactured by the reaction of A) the cyanate ester group compound with a 
part of or all of (B) the monovalent phenolic group compound, 
(C) the polyphenyiene ether resin, 
so (D) the flame retardant not reactive with the cyanate ester group compound, and 

(E) the metal group reaction catalyst. 

4. A modified cyanate ester group curable resin composition as claimed in claim 1 . wherein said modified cyanate 
ester group curable resin composition essentially comprises; 



55 



4 to 30 parts by weight of (B) the monovalent phenolic group compound, and 

5 to 300 parts by weight of (C) the polyphenyiene ether resin, to 100 parts of (A) the cyanate ester group 
compound; 
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1 to 300 ppm of (E) the metal group reaction catalyst to the cyanate ester group compound of 1 ; and 

5 to 30 parts by weight of (D) the flame retardant not reactive with the cyanate ester group compound to 1 00 

parts by weight of the total of said (A), (B) and (C). 

5 5. A modified cyanate ester group curable resin composition as claimed in claim 1 , wherein 

(A) the cyanate ester group compound is any one of or a mixture of 2, 2-bis(4-cyanato-phenyl) propane and 
bis(3, 5-dimethy!-4-cyanato-phenyl) methane. 

10 6. A modified cyanate ester group curable resin composition as claimed in claim 1 , wherein 

(B) the monovalent phenolic group compound is any one of p-(a-cumy!)phenol, p-tert-butylphenol, p-tert-amyl- 
phenol, and p-tert-octyiphenol. 

15 7. A modified cyanate ester group curable resin composition as claimed in claim 1 , wherein 

(C) the polyphenyiene ether resin is an alloyed polymer of poly(2, 6-dimethyl-1 , 4-phenylene) ether and pol- 
ystyrene or sty rene- butadiene copolymer; and 

said poly(2, 6-dimethyl-1 , 4-phenylene) ether is contained more than 50 % by weight. 

20 

8. A modified cyanate ester group curable resin composition as claimed in claim 1 , wherein 

(D) the flame retardant not reactive with the cyanate ester group compound is any one of single kind and 
mixture of alicyclic flame retardants selected from the group consisting of 1 , 2-dibromo-4-(1 , 2-dibromoethyl) 

25 cyclohexane, tetrabromocyclooctane and hexabromocyclododecane. 

9. A modified cyanate ester group curable resin composition as claimed in claim 1 , wherein 

(D) the flame retardant not reactive with the cyanate ester group compound is any one of a triphenylcyanurate 
30 bromide group flame retardant expressed by the chemical formula (4), 



35 



40 



45 




. . . Formula (4 ) 



where, each of I, m , and n is an integer of 1 to 5, and the integers can be the same or different from one 
another. 

50 

10. A modified cyanate ester group curable resin composition as claimed in claim 1 , wherein 

(D) the flame retardant not reactive with the cyanate ester group compound is any one of mixtures of a triphe- 
nylcyanurate bromide group flame retardant expressed by the chemical formula (4) and two or more kinds of 
55 flame retardants not reactive with the cyanate ester group compound. 

11. A modified cyanate ester group curable resin composition as claimed in claim 1 , wherein 
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(E) the metal group reaction catalyst is any one of single kind and a mixture of two or more kinds selected 
from the group consisting of 2-ethyihexanoic salts, naphthenic salts, and acetylacetone complexes of man- 
ganese, iron, cobalt, nickel, copper and zinc. 

5 12. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 1 , which comprises the steps of; 

dissolving (C) a polyphenylene ether resin into (F) an aromatic hydrocarbon solvent with heating, and 
reacting (A) a cyanate ester group compound with (B) a monovalent phenolic compound in said solution in 
w the presence of (E) a metallic reaction catalyst to generate mutually dissolving solution of a modified cyanate 

ester resin and a polyphenylene resin. 

13. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 1 , which comprises the steps of; 

dissolving (C) a polyphenylene ether resin into (F) an aromatic hydrocarbon solvent with heating, 
reacting (A) a cyanate ester group compound with (B) a monovalent phenolic compound in said solution in 
the presence of (E) a metallic reaction catalyst to generate a mutually dissolving solution of a modified cyanate 
ester resin and a polyphenylene resin, and 

suspending the mutually dissolving resins by adding (G) a ketone group solvent to said mutually dissolving 
solution. 

14. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 13, which comprises the step of; 

dissolving (D) a flame retardant not reactive with cyanate group compound into a reaction solution of (A) a 
cyanate ester group compound with (B) a monovalent phenolic compound in the presence of (E) a metallic 
reaction catalyst to generate a mutually dissolving solution of a modified cyanate ester resin and a polyphe- 
nylene resin. 

15. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 13, which comprises the steps of: 

dissolving (C) a polyphenylene ether resin into (F) an aromatic hydrocarbon solvent with heating, 
reacting (A) a cyanate ester group compound with (B) a monovalent phenolic compound in said solution in 
the presence of (E) a metallic reaction catalyst to generate a mutually dissolving solution of a modified cyanate 
ester resin and a polyphenylene resin, 

dissolving (D) a flame retardant not reactive with cyanate group compound into said mutually dissolving so- 
lution of a modified cyanate ester resin and a polyphenylene resin, and 

suspending the mutually dissolving resins by adding (G) a ketone group solvent to said mutually dissolving 
solution. 

16. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 13, which comprises the steps of; 

reacting (A) a cyanate ester group compound with a part of total mixing amount of (B) a monovalent phenolic 
compound in the presence of (E) a metallic reaction catalyst to generate a mutually dissolving solution of a 
modified cyanate ester resin and a polyphenylene resin, 

suspending the mutually dissolving resins by adding (G) a ketone group solvent to said mutually dissolving 
solution, and 

adding and dissolving the residual of the total mixing amount of (B) the monovalent phenolic compound into 
said suspended mutually dissolving solution. 

17. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
55 claim 13, wherein, 

after suspending said mutually dissolving solution by adding and stirring (F) a ketone group solvent, (E) a 
metallic group reaction catalyst is further added into said suspending solution. 
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18. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 12, wherein 

100 parts by weight of (C) a polyphenylene ether resin is dissolved into 150-500 parts by weight of (F) an 
5 aromatic hydrocarbon group solvent by heating. 

19. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 13, wherein 

50-500 parts by weight of (G) a ketone group solvent is used for 100 parts by weight of (F) an aromatic hy- 
drocarbon group solvent, which is used for dissolving (C) said polyphenylene ether resin. 

20. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 12 or 13, wherein 

(F) said aromatic group solvent has a boiling point in the range of 70 -170 °C. 

21. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 12 or 13, wherein 

(F) said aromatic group solvent is at least any one selected from the group consisting of toluene, xylene, 
ethylbenzene, iospropylbenezene, and mesitylene. 

22. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
claim 13, wherein 

(G) said ketone group solvent has a boiling point in the range of 50 - 170 °C. 

23. A method of manufacturing varnish of the modified cyanate ester group curable resin composition as claimed in 
30 claim 13, wherein 

(G) said ketone group solvent is at least any one selected from the group consisting of acetone, methyl ethyl 
ketone, 2-pentanone, 3-pentanone, methyl isobutyl ketone, 2-hexanone, cyclopentanone, 2-heptanone : and 
cyclohexanone. 

35 

24. A varnish of the modified cyanate ester group curable resin composition manufactured by said method as claimed 
in claim 12 or 13. 

25. A prepreg manufactured by the steps of; 

40 

impregnating said varnish of the modified cyanate ester group curable resin composition as claimed in claim 
24 into a base material, and 

drying at a temperature in the range of 80 - 200°C. 

45 26. A modified cyanate ester group curable resin film manufactured by the steps of; 

applying said varnish of the modified cyanate ester group curable resin composition as claimed in claim 24 
onto one plane of supporting material by a flowing method, and 
heating and drying to remove the solvent to form said film. 

50 

27. A metal foil clad modified cyanate ester group curable resin film manufactured by the steps of; 

applying said varnish of the modified cyanate ester group curable resin composition as claimed in claim 24 
onto one plane of said metal foil by a flowing method, and 
55 heating and drying to remove the solvent to form said film. 

28. A metal foil clad laminated board manufactured by the steps of; 
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piling up at least one of said prepreg as claimed in claim 25, and said film as claimed in claim 27 

in a single form or a combined form, respectively, in a manner that one or plurality of said prepreg, said film, 

or said prepreg and said film, are piled alternately by every piece or every plural pieces to form a piled body, 

laminating said metal foil onto both end planes or one end plane of said piled body, and 

pressurizing said piled body laminated with said metal foil with heating to form said metal foil clad laminated 

board . 

29. A printed circuit board manufactured by forming a circuit onto said metal foil clad laminated board as claimed in 
claim 28. 

30. A multilayered circuit board manufactured by the steps of; 



15 



laminating a metal foil, or said metal foil clad modified cyanate ester group curable resin film as claimed in 
claim 27, onto an inner layer circuit substrate via said prepreg as claimed in claim 25, or said film as claimed 
in claim 26, 

connecting said metal foil with circuits in said inner layer circuit board, and 
patterning a circuit onto said metal foil. 



20 Patentanspruche 

1 . Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung, die im wesentlichen enthalt: 



25 



(A) eine durch die chemische Formel (1) dargestellte Cyanatestergruppen enthaitende Verbindung 



30 



N»C-0 




— C*H 



Formel (1) 



35 



worin R 1 fur 



40 



CH 3 

— CH,- CH- 



9 
r 

c? 



45 



50 




Oder 




stent, und R 2 und R 3 unter einem Wasserstoffatom Oder einer Methylgruppe gewahlt werden, und beide gleich 
oder voneinander verschieden sein konnen, 
55 (B) eine Verbindung mit einer einwertigen phenolischen Gruppe, die durch die chemische Formel (2) oder 

Formel (3) dargestellt ist 
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Fo rme 1 ( 2 ) 



Jn 



10 



worln R 4 und R 5 beliebig ein Wasserstoffatom Oder eine niedere Alkylgruppe mit 1 bis 4 Kohlenstoffatomen 
sind und beide gleich oder voneinander verschieden sein konnen, n eine positive ganze Zahl von 1 oder 2 ist, 



15 



20 




Formel (3) 



25 



worin R 6 eine der Gruppen — CH 3 , — CH 2 CH 3 , 



30 



C H 



2 



CH 3 
C— C H 3 

in. 



ist, 

35 (C) ein Polyphenylenetherharz, 

(D) ein flammhemmendes Mittel, das nicht reaktiv gegenuber der Cyanatesterverbindung ist, und 

(E) ein Meiall-Reaktionskatalysator. 

2. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1 , wobei das modi- 
40 fizierte Cyanatesterharz umfaBt: 

100 Gew.-Teile (A) der Cyanatestergruppen enthaitenden Verbindung und 
4 bis 30 Gew.-Teile (B) der Verbindung mit einwertiger phenolischer Gruppe. 

45 3. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1, die im wesentii- 
chen 



ein modifiziertes Cyanatesterharz : das durch die Reaktion von A), der Verbindung mit Cyanatestergruppen 
mit einem Teii oder der Gesamtmenge von (B), der eine einwertige phenofische Gruppe enthaitenden Verbin- 
50 dung hergesteilt ist, 

(C) das Polyphenylenetherharz, 

(D) das mit der Cyan atester-Verbin dung nicht reaktive flammhemmende Mittei und 

(E) den Metall-Reaktionskataiysator enthalt. 

55 4. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1, wobei die durch 
eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung im wesentiichen umfaBt: 

4 bis 30 Gew.-Teile (B) der Verbindung mit einer einwertigen phenoiischen Gruppe, und 
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5 bis 300 Gew. -Teile (C) des Polyphenylenetherharzes, bezogen auf 100 Teile (A) der Cyanatester-Verbin- 
dung, 

1 bis 300 ppm (E) des Metall-Reaktionskatalysators, bezogen auf 1 Teil der Cyanatesterverbindung, und 
5 bis 30 Gew. -Teile (D) des mit der Cyanatesterverbindung nicht reaktiven flam m hem men den Mittels, bezogen 
5 auf 1 00 Gew. -Teile der Gesamtmenge von (A), (B) und (C). 

5. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1 , wobei 

(A) die Cyanatesterverbindung eine der Verbindungen 2.2-Bis(4-cyanato-phenyl)propan und Bis(3,5-dimethyl- 
10 4-cyanato-phenyl)methan Oder ein Gemisch davon ist. 

6. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1 , wobei 

(B) die Verbindung mit einer einwertigen phenoiischen Gruppe eines von p-(a-Cumyl)phenol, p-tert-Butylphe- 
15 nol, p-tert-Amylphenol und p-tert-Octylphenol ist. 

7. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1 , wobei 

(C) das Polyphenyienetherharz eine Polymerlegierung aus Poly(2.6-dimethyl-1 ,4-phenylen)ether und Poly- 
20 styrof Oder Styrol-Butadien-Copolymer ist und 

der Poly(2 > 6-dimethyl-1 ,4-phenylen)ether in einem Anteil von mehr als 50 Gew.-% darin enthalten ist. 

8. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1 , wobei 

25 

(D) das mit der Cyanatesterverbindung nicht reaktive flammhemmende Mittel eine alicyclische flammhem- 
mende Verbindung, die aus der aus 1 ,2-Dibrom-4-(1 ,2-dibromethyl)cyclohexan, Tetrabromcyclooctan und He- 
xabromcyclododecan bestehenden Gruppe ausgewahlt ist, Oder ein Gemisch dieser ist. 

30 9. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1 , wobei 

(D) das mit der Cyanatesterverbindung nicht reaktive flammhemmende Mittel ein Mittel aus der Gruppe der 
Triphenylcyanuratbromide ist, das durch die chemische Formel (4) dargestellt ist, 



40 



45 




Formel (4) 



worin jedes von I, m und n eine ganze Zahl von 1 bis 5 ist, und die ganzen Zahlen gleich oder voneinander 
verschieden sein konnen. 

55 10. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1 , wobei 

(D) das mit der Cyanatesterverbindung nicht reaktive flammhemmende Mittel ein beliebiges Gemisch eines 
flammhemmenden Mittels aus der Gruppe der Triphenylcyanuratbromide, die durch die chemische Formel (4) 
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dargestellt sind, und zwei oder mehreren Arten von flammhemmenden Mitteln, die mit der Cyanatesterver- 
bindung nicht reaktiv sind, ist. 

11. Durch eine modifizierte Cyanatestergruppe hartbare Harzzusammensetzung nach Anspruch 1 , wobei 

5 

(E) der Metali-Reaktionskatalysator eine einzige Art oder ein Gemisch aus zwei oder mehr Arten ist, die aus 
der Gruppe der 2-Ethylhexansauresalze, Naphthensauresalze und Acetylaceton-Komplexe von Mangan, Ei- 
sen, Kobalt, Nickel, Kupfer und Zink ausgewahlt ist bzw. sind. 

10 12. VerfahrenzurHerstellungeinesLackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 1 , welches folgende Stufen umfaftt: 

Auflosen (C) eines Polyphenylenetherharzes in (F) einem aromatischen Kohlenwasserstoffiosungsmittel unter 
Erhitzen und 

15 Umsetzen (A) einer Cyanatesterverbindung mit (B) einer einwertigen phenolischen Verbindung in der Losung 

in Gegenwart (E) eines Metall-Reaktionskatalysators, wobei eine durch gegenseitiges Auflosen gebildete Lo- 
sung aus einem modifizierten Cyanatesterharz und einem Polyphenylenetherharz gebildet wird. 

13. Verfahren zur Hersteilung eines Lackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
20 mensetzung nach Anspruch 1 , welches folgende Stufen umfaBt: 

Auflosen (C) eines Polyphenylenetherharzes in (F) einem aromatischen Kohlenwasserstoffiosungsmittel unter 
Erhitzen, 

Umsetzen (A) einer Cyanatesterverbindung in Gegenwart (E) eines Metal l-Reaktionskataiysators zur Bildung 
25 einer durch gegenseitiges Auflosen erhaitenen Losung aus einem modifizierten Cyanatesterharz und einem 

Polyphenylenetherharz und 

Suspendieren der ineinander aufgelosten Harze durch Zugabe (G) eines Ldsungsmittels aus der Gruppe der 
Ketone zu der durch gegenseitiges Aufiosen erhaitenen Losung. 

30 14. Verfahren zur Hersteilung eines Lackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 13, welches folgende Stufen umfaBt: 

Auflosen (D) eines mit der Cyanatester-Verbindung nicht reaktiven flammhemmenden Mitteis in einer Reak- 
tionslosung von (A)einer Cyanatesterverbindung mit (B) einer einwertigen phenolischen Verbindung in Ge- 
35 genwart (E) eines Metal l-Reaktionskatalysators unter Bildung einer durch gegenseitiges Auflosen erhaitenen 

Losung eines modifizierten Cyanatesterharzes und eines Polyphenylenetherharzes. 

15. Verfahren zur Hersteilung eines Lackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 13, welches folgende Stufen umfaGt: 

Auflosen (C) eines Polyphenylenetherharzes in (F) einem aromatischen Kohlenwasserstoffiosungsmittel unter 
Erhitzen, 

Umsetzen (A) einer Cyanatesterverbindung mit (B), einer einwertigen phenolischen Verbindung in dieser Lo- 
sung in Gegenwart (E) eines Metall-Reaktionskatalysators unter Bildung einer durch gegenseitiges Auflosen 
erhaitenen Losung eines modifizierten Cyanatesterharzes und eines Polyphenylenetherharzes, 
Auflosen (D) eines mit der Cyanatesterverbindung nicht reaktiven flammhemmenden Mitteis in der durch ge- 
genseitiges Auflosen erhaitenen Losung aus einem modifizierten Cyanatesterharz und einem Polyphenyle- 
netherharz, und 

Suspendieren der ineinander gelosten Harze durch Zugabe (G) eines Losungsmittels aus der Gruppe der 
Ketone zu der gegenseitigen Losung. 

1 6. Verfahren zur Hersteilung eines Lackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 13, welches folgende Stufen umfaftt: 

55 (A) Umsetzen einer Cyanatesterverbindung mit einem Teil der zuzumischenden Gesamtmenge von (B) einer 

einwertigen phenolischen Verbindung in Gegenwart (E) eines Metall-Reaktionskatalysators zum Ausbilden 
einer durch gegenseitiges Auflosen erhaitenen Losung aus einem modifizierten Cyanatesterharz und einem 
Polyphenylenetherharz, 



26 



EP000889P96 [http;//vvvvw.ge 



5 



EP 0 889 096 B1 

Suspendieren der ineinander gelosten Harze durch Zugabe (G) eines Losungsmittels aus der Gruppe der 
Ketone zu der durch gegenseitiges Auflosen erhaltenen Losung und 

Zugabe und Auflosen des restlichen Anteils der zuzumischenden Menge von (B) der einwertigen phenolischen 
Verbindung in die suspendierte durch gegenseitiges Auflosen erhaltene Losung. 

17. Verfahren zur Herstellung eines Lackes aus der durch eine modif izierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 13, wobei 

nach dem Suspendieren der durch gegenseitiges Auflosen erhaltenen Losung durch Zugabe und Einruhren 
10 (F) eines Losungsmittels aus der Gruppe der Ketone weiterhin (E) ein Metail-Reaktionskatalysator zu der 

suspendierten Losung gegeben wird. 

1 8. Verfahren zur Hersteilung eines Lackes aus der durch eine modif izierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 12, wobei 

15 

100 Gew.-Teile (C) eines Polyphenylenetherharzes in 150 bis 500 Gew.-Teilen (F) eines aromatischen Koh- 
lenwasserstofflosungsmittels durch Erhitzen gelost werden. 

1 9. Verfahren zur Herstellung eines Lackes aus der durch eine modif izierte Cyanatestergruppe hartbaren Harzzusam- 
20 mensetzung nach Anspruch 13, wobei 

50-500 Gew.-Teile (G) eines Losungsmittels aus der Gruppe der Ketone pro 100 Gew.-Teile (F) eines aroma- 
tischen Kohlenwasserstoff losungsmittels eingesetzt werden, welches zum Auflosen (C) des Polyphenylene- 
therharzes verwendet wird. 

25 

20. Verfahren zur Herstellung eines Lackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 13, wobei 

(F) das aromatische Ldsungsmittel einen Siedepunkt im Bereich von 70 bis 170°C hat. 

30 

21 . Verfahren zur Hersteilung eines Lackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 12 oder 13, wobei 

(F) das aromatische Ldsungsmittel mindestens eines aus der aus Toluol, Xylol, Ethylbenzol, Isopropylbenzol 
35 und Mesitylen bestehenden Gruppe ist. 

22. Verfahren zur Herstellung eines Lackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 13, wobei 

40 (G) das Losungsmittel aus der Gruppe der Ketone einen Siedepunkt im Bereich von 50 bis 1 70°C hat. 

23. Verfahren zur Herstellung eines Lackes aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusam- 
mensetzung nach Anspruch 13, wobei 

45 (G) das Losungsmittel aus der Gruppe der Ketone mindestens eines ist, das aus der aus Aceton, Methyle- 

thylketon, 2-Pentanon, 3-Pentanon, Methylisobutylketon, 2-Hexanon, Cyclopentanon, 2-Heptanon und Cyclo- 
hexanon bestehenden Gruppe ausgewahlt ist. 

24. Lack aus der durch eine modifizierte Cyanatestergruppe hartbaren Harzzusammensetzung, hergestellt nach der 
so in Anspruch 12 oder 13 beanspruchten Methode. 

25. Prepreg, hergestellt durch folgende Stufen: 

Impragnieren eines Tragermaterials mit dem Lack aus der durch eine modifizierte Cyanatestergruppe hartba- 
55 ren Harzzusammensetzung gemafB Anspruch 24, und 

Trocknen bei einer Temperatur im Bereich von 80 bis 200°C. 

26. Foiie aus einem durch eine modifizierte Cyanatestergruppe hartbaren Harz, hergestellt durch folgende stufen: 
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5 27. 

10 

28. 

15 

20 

29. 

25 30. 



Auftragen des Lackes gemaB Anspruch 24 aus der durch eine modifizierte Cyanatestergruppe hartbaren Harz- 
zusammensetzung auf eine Flache eines Tragermaterials durch eine Fiieftbeschichtungsmethode und 
Erhitzen und Trocknen zum Entfernen des Losungsmittels unter Bildung der Folie. 

Mit Metallfolie beschichtete Folie aus einem durch eine modifizierte Cyanatestergruppe hartbaren Harz, hergesteiit 
durch foigende Stufen: 

Auftragen des in Anspruch 24 beanspruchten Lackes aus der durch eine modifizierte Cyanatestergruppe hart- 
baren Harzzusammensetzung auf eine Flache der Metallfolie durch eine FlieBbeschichtungsmethode und 
Erhitzen und Trocknen zum Entfernen des Losungsmittels unter Bildung der Folie. 

Mit Metallfolie beschichtete laminierte Platte, hergesteiit durch foigende Stufen: 

Aufeinanderstapeln mindestens eines in Anspruch 25 beanspruchten Prepregs und der in Anspruch 27 be- 
anspruchten Folie in einfacher oder in kombinierter Form in der Weise, daf3 eines bzw. mehrere des Prepregs, 
der Folie oder des Prepregs und der Folie alternativ in jeweils einem einzelnen Teii oder jeweils mehreren 
Teilen unter Bildung eines Stapels, 

Laminieren der Metallfolie auf beide Endflachen oder auf eine Endflache des Stapels und 

Pressen des mit der Metallfolie laminierten Stapels unter Erhitzen zur Herstellung der mit Metallfolie beschich- 

teten laminierten Platte. 

Gedruckte Schaitungsplatte, hergesteiit durch Ausbilden eines Schaltkreises auf der mit Metallfolie beschichteten 
laminierten Platte gemaB Anspruch 28. 

Mehrschichtige Leiterplatte, hergesteiit durch foigende Stufen: 

Laminieren einer Metallfolie oder der mit Metallfolie beschichteten Folie aus durch eine modifizierte Cyana- 
testergruppe hartbarem Harz nach Anspruch 27 auf ein Innenschicht-Schaltungssubstratuberdas in Anspruch 
25 beanspruchte Prepreg oder die in Anbruch 26 beanspruchte Folie, 
Verbinden der Metallfolie mit Schaltkreisen in der Innenschicht-Schaltungsplatte und 
Aufbringen eines Schaltungsmusters auf die Metallfolie. 



Composition de resine durcissable a groupes esters cyanates modifiee, comprenant essentieilement : 
(A) un compose a groupes esters cyanates represents par la formuie chimique (1) 
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ou 




10 



et R 2 et R 3 sont Tun queiconque parmi I'hydrogene ou un groupe methyle, et les deux peuvent etre identiques 
ou differents I'un de Tautre, 

(8) un compose a groupe phenolique monovalent represents par la formule chimique (2) ou la formule (3), 



15 



20 




Formule (2) 



n 



25 



dans laquelle R 4 et R 5 sont I'un queiconque parmi un atome d'hydrogene ou un groupe alkyle inferieur 
ayant 1 a 4 atomes de carbone, et les deux peuvent etre identiques ou differents I'un de I'autre, n est un entier 
positif de 1 ou 2, 



30 




. . . Formule (3) 



35 



ou R 6 est I'un queiconque parmi — CH 3 , — CH 2 CH 3 , 
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CH 



CH 3 

C-CH 3 i 
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50 



(C) une resine d'ether de poiyphenylene, 

(D) un retardateur de flamme non reactif avec le compose a groupes esters cyanates, et 

(E) un catalyseur de reaction a groupe metallique. 

2. Composition de resine durcissable a groupes esters cyanates modifieetelle que revendiquee dans la revendication 
1 , dans laquelle ladite resine d'ester cyanate modifiee comprend ; 



55 100 parties en poids de (A) le compose a groupes esters cyanates, et 

4 a 30 parties en poids de (B) le compose a groupe phenolique monovalent. 

3. Composition de resine durcissable a groupes esters cyanates modifieetelle que revendiquee dans la revendication 
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1, qui comprend essentiellement 

une resine d'ester cyanate modifiee fabriquee par la reaction de (A) le compose a groupes esters cyanates 
avec une partie ou la totalite de (B) le compose a groupe phenolique monovalent, 

5 

(C) fa resine d'ether de polyphenylene, 

(D) le retardateur de flamme non reactif avec le compose a groupes esters cyanates, et 
to (E) le catalyseur de reaction a groupe metallique. 

4. Composition de resine durcissable a groupes esters cyanates modifiee telle que revendiqueedans la revendication 
1 , ladite composition de resine durcissable a groupes esters cyanates modifiee comprenant essentiellement ; 

15 4 a 30 parties en poids de (B) le compose a groupe phenolique monovalent, et 

5 a 300 parties en poids de (C) la resine d'ether de polyphenylene, pour 100 parties de (A) le compose a 
groupes esters cyanates ; 

1 a 300 ppm de (E) le catalyseur de reaction a groupe metallique pour le compose a groupes esters cyanates 
de 1 ; et 

20 5 a 30 parties en poids de (D) le retardateur de flamme non reactif avec le compose a groupes esters cyanates 

pour 100 parties en poids de la somme desdits (A), (B) et (C). 

5. Composition de resine durcissable a groupes esters cyanates modifiee telle que revendiquee dans la revendication 
1 , dans laquelle (A) le compose a groupes esters cyanates est I'un quelconque parmi le 2,2-bis(4-cyanatophenyl) 

25 propane et le bis(3,5-dimethyl-4-cyanatophenyl)methane ou un melange de ceux-ci. 

6. Composition de resine durcissable a groupes esters cyanates modifiee telle que revendiquee dans la revendication 
1 , dans laquelle (B) le compose a groupe phenolique monovalent est I'un quelconque parmi le p-(a-cumyl)phenol, 
le p-tert-butylphenol, le p-tert-amylphenol et le p-tert-octylphenol. 

30 

7. Composition de resine durcissable a groupes esters cyanates modifiee telle que revendiquee dans ia revendication 
1 , dans laquelle (C) la resine d'ether de polyphenylene est un polymere allie d'ether de poly(2,6-dimethyl-1 ,4-phe- 
nylene) et de polystyrene ou de copolymere styrene-butadiene ; et 

35 (edit ether de poly(2,6-dimethyl-1 ,4-phenylene) est contenu a plus de 50 % en poids. 

8. Composition de resine durcissable a groupes esters cyanates modifiee telle que revendiquee dans la revendication 
1, dans laquelle (D) le retardateur de flamme non reactif avec le compose a groupes esters cyanates est Tun 
quelconque parmi une sorte unique et un melange de retardateurs de flamme alicycliques choisis dans le groupe 

40 constitue par le 1 ,2-dibromo-4-(1 ,2-dibromoethy!)cyclohexane. le tetrabromocyclooctane et rhexabromocyclodo- 

decane. 

9. Composition de resine durcissable a groupes esters cyanates modifiee telle que revendiqueedans la revendication 
1 , dans laquelle (D) le retardateur de flamme non reactif avec le compose a groupes esters cyanates est I'un 

45 quelconque d'un retardateur de flamme a groupe bromure de triphenylcyanurate represents par la formule chimi- 

que (4), 
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10 



15 




(Br ), 



Formule (4) 




C Br ) 



m 



dans laquelle chacun parmi I, m et n est un entier de 1 a 5, et les entiers peuvent etre identiques ou differents 
les uns des autres. 



20 10. Composition de resine durcissable a groupes esters cyanates modifiee telle que revendiquee dans la revendication 
1, dans laquelle (D) le retardateur de flamme non reactif avec le compose a groupes esters cyanates est Tun 
quelconque des melanges d'un retardateur de flamme a groupe bromure de triphenylcyanurate represents par la 
formule chimique (4) et de deux ou plusieurs sortes de retardateurs de flamme non reactifs avec ie compose a 
groupes esters cyanates. 

25 

1 1 . Composition de resine durcissable a groupes esters cyanates modifieetelle que revendiquee dans la revendication 
1 , dans laquelle (E) le catalyseur de reaction a groupe metallique est Tun quelconque parmi une sorte unique ou 
un melange de deux ou plusieurs sortes choisies dans le groupe constitue par les sels 2-ethylhexanoVques, ies 
sels naphteniques et les complexes acetylacetoniques de manganese, de fer, de cobalt, de nickel, de cuivre et 
30 de zinc. 



35 



12. Procede de fabrication d'un vernis de la composition de resine durcissable a groupes esters cyanates modifiee 
telle que revendiquee dans la revendication 1 , qui comprend les etapes consistant : 

a dissoudre (C) une resine d'ether de polyphenylene dans (F) un solvant hydrocarbone aromatique en chauf- 
fant, et 



a faire reagir (A) un compose a groupes esters cyanates avec (B) un compose phenolique monovalent dans 
ladite solution en presence de (E) un catalyseur de reaction metallique pour produire une solution d'une resine 
40 d'ester cyanate modifiee et d'une resine de polyphenylene se dissolvant mutuellement. 

1 3. Procede de fabrication de vernis de la composition de resine durcissable a groupes esters cyanates modifiee telle 
que revendiquee dans la revendication 1 , qui comprend les etapes consistant ; 

45 a dissoudre (C) une resine d'ether de polyphenylene dans (F) un solvant hydrocarbone aromatique en chauf- 

fant, 

a faire reagir (A) un compose a groupes esters cyanates avec (B) un compose phenolique monovalent dans 
ladite solution en presence de (E) un catalyseur de reaction metallique pour produire une solution d'une resine 
so d'ester cyanate modifiee et d'une resine de polyphenylene se dissolvant mutuellement, et 

a mettre en suspension les resines se dissolvant mutuellement en ajoutant (G) un solvant a groupe cetone a 
ladite solution de dissolution mutuelle. 



55 14. Procede de fabrication de vernis de la composition de resine durcissable a groupes esters cyanates modifiee tel 
que revendique dans la revendication 13, qui comprend I'etape consistant ; 

a dissoudre (D) un retardateur de flamme non reactif avec le compose a groupes cyanates dans une solution 
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reactionnelle de (A) un compose a groupes esters cyanates avec (B) un compose phenolique monovalent en 
presence de (E) un catalyseur de reaction metallique pourproduire une soiution d'une resine d'ester cyanate 
modifiee et d'une resine de polyphenylene se dissolvant mutuellement. 

5 15. Procede de fabrication de vernis de la composition de resine durcissabie a groupes esters cyanates modifiee tel 
que revendique dans la revendication 13, qui comprend les etapes consistant ; 

a dissoudre (C) une resine d'ether de polyphenylene dans (F) un solvant hydrocarbone aromatique en chauf- 
fant, 

10 

a faire reagir (A) un compose a groupes esters cyanates avec (B) un compose phenolique monovalent dans 
ladite solution en presence de (E) un catalyseur de reaction metallique pour produire une solution d'une resine 
d'ester cyanate modifiee et d'une resine de polyphenylene se dissolvant mutuellement, 

15 a dissoudre (D) un retardateur deflammenon reactif avec le compose a groupes cyanates dans ladite solution 

d'une resine d'ester cyanate modifiee et d'une resine de polyphenylene se dissolvant mutuellement, et 

a mettre en suspension les resines se dissolvant mutuellement en ajoutant (G) un solvant a groupe cetone a 
ladite solution de dissolution mutueile. 

20 

16. Procede de fabrication de vernis de la composition de resine durcissabie a groupes esters cyanates modifiee tel 
que revendique dans la revendication 13, qui comprend les etapes consistant ; 

a faire reagir (A) un compose a groupes esters cyanates avec une partie d'une quantite totale du melange de 
25 (B) un compose phenolique monovalent en presence de (E) un catalyseur de reaction metallique pour produire 

une solution d'une resine d'ester cyanate modifiee et d'une resine de polyphenylene se dissolvant mutuelle- 
ment, 

a mettre en suspension les resines se dissolvant mutuellement en ajoutant (G) un solvant a groupe cetone a 
30 ladite solution de dissolution mutueile, et 

a ajouter et dissoudre le reste de la quantite totale du melange de (B) le compose phenolique monovalent 
dans ladite solution de dissolution mutueile en suspension. 



17. Procede de fabrication de vernis de la composition de resine durcissabie a groupes esters cyanates modifiee tel 
que revendique dans la revendication 1 3, dans lequel apres la mise en suspension de ladite soiution de dissolution 
mutueile en ajoutant et agitant (F) un solvant a groupe cetone, (E) un catalyseur de reaction a groupe metallique 
est en outre ajoute dans ladite solution en suspension. 

18. Procede de fabrication de vernis de la composition de resine durcissabie a groupes esters cyanates modifiee tel 
que revendique dans la revendication 12, dans lequel 100 parties en poids de (C) une resine d'ether de polyphe- 
nylene sont dissoutes dans 150-500 parties en poids de (F) un solvant a groupe hydrocarbone aromatique en 
chauffant. 



19. Procede de fabrication de vernis de la composition de resine durcissabie a groupes esters cyanates modifiee tel 
que revendique dans la revendication 13, dans lequel 50-500 parties en poids de (G) un solvant a groupe cetone 
sont utilisees pour 100 parties en poids de (F) un solvant a groupe hydrocarbone aromatique, qui est utilise pour 
dissoudre (C) ladite resine d'ether de polyphenylene. 

20. Procede de fabrication de vernis de la composition de resine durcissabie a groupes esters cyanates modifiee tel 
que revendique dans la revendication 12 ou 13, dans lequel (F) ledit solvant a groupe aromatique a un point 
d'ebullition dans la gamme de 70-1 70 °C. 

21. Procede de fabrication de vernis de la composition de resine durcissabie a groupes esters cyanates modifiee tel 
que revendique dans la revendication 12 ou 13, dans lequel (F) ledit solvant a groupe aromatique est au moins 
I'un quelconque choisi dans le groupe constitue par le toluene, le xylene, i'ethylbenzene, I'isopropylbenzene et le 
mesitytene. 
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